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THERMODYNAMIC PROPERTIES TO 6000° K 

FOR 210 SUBSTANCES INVOLVING 

THE FIRST 18 ELEMENTS 

By Bonnie J. McBride, Sheldon Heimel, 
Janet G. Ehlers, and Sanford Gordon 


SUMMARY 

Consistent tables of thermodynamic properties at temperatures from 
0° to 6000° K were compiled for 210 gaseous and condensed species in- 
volving the elements with atomic numbers of 1 to 18 (i.e., hydrogen, 
helium, lithium, beryllium, boron, carbon, nitrogen, oxygen, fluorine, 
neon, sodium, magnesium, aluminum, silicon, phosphorus, sulfur, chlorine, 
and argon). The tables give the following thermodynamic functions for 
the standard state ; heat capacity at constant pressure Gp, sensible 
enthalpy - H§^ entropy S§, sensible free energy -(F§ - H§) , and 

Hrp, the sum of sensible enthalpy and chemical energy at 0° K, as yell 
as values of the enthalpy changes and the logarithms of the equilibrium 
constants. The latter two functions are given for the reactions of 
formation of the substances from a set of assigned reference elements 
((/Rip)-?- and logpQ Kp) and from these elements in their atomic gaseous 
state (AHp and logpo K). The functions for most of the gases were 
generated from molecular data, whereas the functions of most of the 
condensed species are based on selected experimental data that were 
smoothed and made self-consistent. 


INTRODUCTION 

Since publication of reference 1, the Lewis Research Center has 
maintained a constantly revised and up-to-date file of thermodynamic 
data for use in theoretical rocket and aircraft analysis. Most of the 
data for ideal gases currently being used have been calculated at Lewis 
from spectroscopic data by means of several programs for an IBM 7090 
computer. Experimental data from the literature for a number of con- 
densed species have been smoothed and the thermodynamic functions made 
consistent. The results of these calculations are given in a set of 
consistent tables of thermodynamic properties at temperatures from 0° 
to 6000° K for 210 gaseous and condensed species involving the elements 
with atomic numbers of 1 to 18 (i.e., hydrogen (H), helium (He), lithium 
(Li), beryllium (Be), boron (B), carbon (C), nitrogen (N), oxygen (0), 
fluorine (F), neon (Ne), sodium (Na), magnesium (Mg), aluminum (Al), 
silicon (Si), phosphorus (P), sulfur (s), chlorine (Cl), and argon (Ar) ) . 
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Th .0 thermodynami c functions included in these tables are head ca- 
pacity at constant pressure C°, sensible enthalpy Hg - H§, entropy 

Srp^ sensible free energy -(Fip - Hq), and Hg, the sum of sensible en- 
thalpy and chemical energy at 0° K, as well as the values of the enthalpy 
changes and the logarithms of the equilibrium constants for the reactions 
of formation of the substances from a set of assigned reference elements 
((AIi T ) f and log 10 K f ) and from these elements in their atomic gaseous 
state (AHqi and log 10 K) . For the ideal gases, these data are given 
from . 0° to 6000° K at 100° intervals; for the solids, from 0° to the 
melting point (or if the substance sublimes, to a temperature somewhat 
beyond the sublimation point); and for the liquids, from the melting 
point to a point somewhat beyond the normal boiling point. The values 
for (AHg)p and log 10 of any substance with reference to condensed 
elements are given, however, only in the temperature range in which the 
condensed elements are tabulated. 

Also included herein are a discussion of the methods and equations 
used to obtain various forms of the partition function, tables of mo- 
lecularQ constants and heats of formation, polynomial coefficients for 
C p/ R > Hij/RT, and S t /R obtained by the method of reference 2, and 
when necessary, discussions of individual species. 

Other compilations of thermodynamic data have become available in 
recent. years (e.g., refs. 3 to 11 ) . The data herein may differ from 
those in other investigations for one or more of the following reasons: 
different form for the partition function, different spectroscopic data, 
inclusion of excited-state data, inclusion of isotopic effects, different 
heats of formation, and different smoothing techniques for condensed 
species. ” 


THERMODYNAMIC FUNCTIONS OF IDEAL GASES 

The thermodynamic functions for all except five of the gases con- 
sidered in this report were calculated at the Lewis Research Center on 
an IBM 7090 computer. Equations for evaluating thermodynamic functions 
from the partition function and its first and second derivatives can be 
found. in references such as reference 12 (ch. V) . In a form slightly 
modified from that in reference 12, these equations are 

o 

lp ~ t2 d2 Q _ f!LM ) 2 + 2T .5 
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( Symbols are defined in appendix A.) The internal partition function Q 
contains vibrational, rotational, and electronic contributions. The 
terms in equations (l) to (4) that do not contain Q are the transla- 
tional contributions. 


Internal Partition Function for Diatomic 
and Polyatomic Molecules 

Numerous references (e.g., refs. 12 to 19) discuss calculations of 
thermodynamic functions by using equations the same as or equi valent to 
equations (l) to (l) . The form used to represent the internal partition 
function in these references, however, varies considerably. The follow- 
ing sections discuss some of these forms and indicate which molecules 
were calculated with the various forms . 

General form. — A general expression for the vibrational and rota— 
tional contributions for the ground-state electronic level . is given . in 
pgfgpgnce 12 (p. 502) . If this expression is slightly modified to in- 
clude possible contributions of higher electronic states, the following 
equation is obtained: 


Q m = g e 


-Tghc/kT 

e 



$ e 


-Gg(vi,v 2 , . • . ) hc/kT 



-S^(J, . . .) hc/kT 


(5) 

where g e , g v , and g r are the electronic, vibrational, and rotational 
statistical weights, respectively, Tq is the electronic excitation 
energy between the lowest vibrational levels of the ground state and of 
the excited state, and the superscript m indicates the electronic 

state. For diatomic molecules, 
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For polyatomic molecules, corresponding expressions for G and F are 
given in reference 12. 

The total internal partition function for all electronic states is 

then 



(?) 


Equation (5) is seldom used to calculate partition functions because 
the spectroscopic data available for most molecules are limited to a few 
low-lying levels. The resulting spectroscopic constants often give a 
poor representation of the higher levels. 


Thermodynamic data for H 2 (from ref. 8) are the only data in this 
report based on partition functions of the form of equation (5). 


Closed form for rotation . - The rotational stretching factor 
-Fy( J, . . . )hc/kT 

e in equation (5) for diatomic molecules can be con- 

veniently expanded into a rapidly convergent series either by a power- 
series expansion (ref. 17) or by inversion of F^ (ref. 20). The Euler- 
Maclaurin summation formula may then be used to obtain a closed form of 
the rotational part of the partition function. With a closed form for 
rotation, it is necessary only to sum over the various vibrational and 
electronic states. 


Two alternative forms for the rotational part of the partition func- 
tion may be obtained, depending upon whether a finite or an infinite 
number of rotational levels is used (refs. 13 and 17). The first al- 
ternative was used in reference 21 to obtain data for CH. These data 
are given herein. The second alternative was used to calculate the 
thermodynamic data for 0 2 and HF in this report. It is felt that the 
considerable spectroscopic data available for these molecules justify 
the use of this method. J 
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The formulas used for 0 2 and HP are exactly those of reference 13 
and thus are not repeated herein. 

Closed form for rotation and vibration . - By a further expansion of 
the anharmonic and the vibration-rotation interaction terms, a closed 
form of the partition function may be obtained for vibration as well as 
for rotation. 

This treatment leads to the following form of the partition func- 
tion, which is similar to those given in references 14 and 19 for m = 1: 

^ — ( QgQyQRQaQpyQpQd) m (®) 

The quantities Q e , Qy, and are the electronic , harmonic -os dilator,, 

and classical-rotation contributions, respectively, as given in standard 
texts (see refs. 12, 15, 16, and 17). The remaining quantities C^, 

Qpy, Qp, and are correction factors for anharmonicity, vibration- 

rotation interaction, rotational stretching, and low- temperature rigid 
rotation, respectively, as given by references such as 14, 17, and 19. 

With the exception of H 2 , CH, 0 2 , and HF, which were discussed previ 
ously, a partition function of the form of equation (8) was used for the 
remaining gaseous molecules considered in this report. The detailed ex- 
pressions for the quantities in equation (8) that were used to calculate 
the partition function for most of these remaining molecules are given 
in appendix B. Those molecules for which any expression used was differ- 
ent from those of appendix B are discussed in the following paragraphs. 

2 

For those diatomic hydrides with a ground state of II, the rota- 
tional partition function should be modified to account for the effect 
of split rotational levels. Data for CH were taken from reference 21 as 
discussed previously, and the data for OH, SH, and SiH were taken from 
reference 9. Techniques used in interpolating and extrapolating these 
data are discussed in appendix C, 

For the polyatomic molecules CO2, COS, CS 2 , ClCN, HCN, H 2 0, H 2 S, 

N0 2 , N 2 0, and S0 2 , the method described in reference 19 was used. This 
method uses equation (8) for the partition function but includes higher- 
order corrections for the individual correction factors than are given in 
appendix B. Further details are given in reference 22. 

For some of the polyatomic molecules, some or all of the correction 
factors as given in equation (8) were included; for CF 2 , CF4, CH4, and 
C10 2 , corrections included Q a and Q q ; for C 2 N 2 and NH3, corrections 
included Qp and Q^; for CgHg, all of the corrections were included. 

The thermodynamic properties calculated for the remaining polyatomic 
gaseous molecules given herein were based on the assumption of harmonic 
oscillation and classical rotation only. Also, excited states were not 
considered for any of the polyatomic molecules. In this case, the par- 
tition function given by equations (7) and (8) reduces to 
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Q — Q 1 ~ ( Q e QyQjR )^~ ( 9 ) 

Contributions of higher electronic states . - Considerable spectro- 
scopic data exist for excited electronic states of diatomic molecules 
(e.g., refs. 16 and 23). An excited state was omitted from the calcula- 
tions , however , if either co e or B e for the state was not available 
or if the state was so high above the ground state that its contribution 
would be negligible. In some cases, even when excited-state data were 
available and their contribution to thermodynamic functions was not negli 
gible, the data were not used if equation (8) was considered to be a poor 
representation of the excited-state partition function. Equation (8) 
can give poor results when the potential-energy curve of the excited 
state is shallow and the fundamental frequency is low or the anharmonic 
constant is large. As an example, consider the Cl 2 molecule. The follow 
ing table compares specif ic -heat values for Cl 2 obtained from data for 
one state with that for two states (excited-state data from ref. 16): 


Temperature, 

T, 

°K 

Heat capacity at 

constant pressure, 

0° 

u pj 

cal/mole °K 

One state 

Two states 

298.15 

8.1116 

8.1116 

1000 

8.9615 

8.9510 

3000 

9.2999 

9.9543 

4000 

9.4281 

13.2094 

5000 

9.5536 

17.9621 


For Cl 2 at high temperatures specific-heat data are unreasonably high 
when obtained by means of equation (8) for two states. 

In table I, which represents molecular data for diatomic molecules, 
excited-state data are given only if they were used in the calculations. 
Table II presents polyatomic molecular data for the ground state only, 
inasmuch as excited states were not included in the calculations for 
polyatomic molecules. 


Internal Partition Function for Monatomic Gases 


For monatomic molecules, the internal energy consists of electronic 
energy only, and thus the internal partition function is given by 


L 



m=l 


-e m /kT 


( 10 ) 
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where g and e are the statistical weight and electronic energy of 
the m th state, respectively. This partition function diverges if all 
possible energy states are included because there is an infinite number 
of bound states that are theoretically possible below the ionization 
limit (L - co) , and while the exponential factor in equation (10) ap- 
proaches a finite limit, the statistical weight g m increases without 
limit . 

Various schemes have been used to overcome this difficulty in the 
calculation of the partition function. The simplest method is to use a 
fixed number of terms in the series of equation (10), as was done in the 
case of lithium in reference 1, where energy levels for principal quantum 
numbers of 2 and 3 only were used. A fixed number of terms is also used 
in references such as 4 or 24. The rationalization for this method is, 
as pointed out in reference 24, that below some temperature (for example, 
5000° to 10,000° K) the first few terms give approximately the same 
answer as the first hundred. The higher terms can be omitted on the 
arguments that at ordinary densities the high levels would not exist be- 
cause of interference of adjacent atoms, and that at low densities it is 
more probable that an electron is free rather than in a high level. 

Another simple method is to halt the summation where the binding 
energies are of the order of kT (ref. 25) . The justification is that 
collisions involving an atom, the outer electron of which is bound with 
less than kT energy, will likely result in the release of the electron. 
The higher the temperature, the fewer the number of higher levels that 
the electron is permitted to occupy. 

Other methods exist that consider volume or density as well as 
temperature in the calculation of the partition function. References 26 
and 27, for example, are early works using a covolume equation of state 
for the calculation of the properties of hydrogen. In reference 28, 
this method is used for the calculation of the properties of lithium. 
With this method, the gas is no longer ideal, but rather an imperfect 
gas with thermodynamic properties that depend on both temperature and 
pressure. 

The consideration of the effect of volume on the calculation of 
monatomic properties is perhaps more rigorous than the methods that use 
a fixed number of levels or a varying number of levels depending on 
temperature only. The covolume method was not used for this report, 
however, since only one set of tables of the ideal gas properties was 
desired for each substance. The method used herein was the temperature- 
dependent cutoff technique of reference 25. The values of the energy 
levels used were taken from reference 29 and include the additions or 
corrections to these values given in references 30 and 31. 

For 16 of the 18 elements considered herein, the thermodynamic 
properties of the monatomic gases for the temperatures tabulated are the 
same, to at least two or three significant figures, whether calculated 
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with a fixed number of terms or a varying number depending on temperature. 
The two exceptions are lithium and sodium. Compared with the data in 
reference 4, the data herein agree to about 4000° K for lithium and to 
about 3000 K for sodium and then become increasingly different as the 
temperature increases. The following table for C° illustrates the 
difference : 


Tempera- 

ture, 

°K 

Li 



Na 

Refer- 
ence 4 

This 

investi- 

gation 

Refer- 
ence 4 

This 

investi- 

gation 

3000 

5.209 

5.209 

5.089 

5.088 

4000 

5.818 

5.813 

5.604 

5.564 

5000 

6.886 

6.717 

7.147 

6.546 

6000 

8.787 

7.940 

10.716 

8.098 


THERMODYNAMIC FUNCTIONS OF CONDENSED SUBSTANCES 

Thermodynamic functions are given for the following condensed sub- 
stances: (l) the elements Li, Be, B, C, Na, Mg, Al, Si, P, and S and 

(2) the compounds Li 2 0, Li OH, LiF, LiCl, BeO, B 2 O 3 , BN, MgO, MgF 2 , AI 2 O 3 , 
and AIF 3 . 

For a few of these substances, Cp, H§ - H§, and S§ were all taken 
from the literature for all or part of the temperature range tabulated 
herein. In most cases, however, Cp data were integrated to obtain en- 
thalpy and entropy. The Cp data either were the only data available, 
or were derived from enthalpy data, or were estimated. 

Two methods of integration were used. For low temperatures (be- 
tween the limits of 0° and approximately 5° to 50° K) , one of the follow- 
ing equations was used: 

c° = at" (11) 

C° = AT + BT 3 (12) 

(in eq. (ll) , the value of n for different substances varied from 2 to 
3.) Values of - Hq and S^ above these initial temperatures were 
obtained by the second integration method, which analytically fitted a 
quadratic equation to each set of three successive points (i.e., the 
first three points and then the second, third, and fourth points, etc.). 
Each equation was used to calculate enthalpy and entropy increments be- 
tween the first pair of points in each set. Detailed discussion of the 
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treatment of data for individual substances is given in appendix C. 


DISCUSSION OF TABLES 

Tables I and II contain the molecular constants used to calculate 
thermodynamic functions for the diatomic and the polyatomic gases , re- 
spectively. Table III contains the thermodynamic properties of the 210 
gaseous and condensed species from 0° to 6000° K. Table IV is a summary 
of heats of formation at 0° and 298.15° K. Table V lists temperature 
coefficients for polynomial equations (given subsequently) representing 
the thermodynamic functions. Each kind of data will be discussed in 
detail. 


Molecular Constants 

Molecular constants of diatomic gases are given in table I, of poly- 
atomic gases assumed to be harmonic oscillators in table 11(a), and of 
polyatomic gases with anharmonic constants in table Il(b). When avail- 
able., these constants were taken from the literature; otherwise, the 
constants were estimated. 

Estimation techniques . - Two general techniques were used to esti- 
mate molecular constants when they were not available. These are (l) 
estimation based on known data of the molecule and (2) estimation based 
on trends evidenced in similar molecules. 


Some of the ways that missing constants were estimated from known 
data of the molecule are 

(l) Using the Birge-Sponer linear extrapolation equation (ref. 32) : 

2, 


- 


cd: 


4n e x e 


1 

2 


(13) 


(2) Assuming the proportionality of upper-state to lower-state data 
(ref. 16) : 


co£ 

B e 


Vo 


CD/ 


_ “e 

(14) 


_ <°6 X 6 

i 

(15) 


CD/ 


a. 


B e 


a; 


B, 


( 16 ) 
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(3) Using relations involving vibrational, rotational, and correc- 
tion constants (ref. 16) : 


a e = 


£ 


'«>e x e B l 6B e 


05 , 


05, 



(17) 


(IS) 


05 e = V + 205 e X e 


(19) 


The trends apparent in molecules with similar structures or with 
the same atoms include the following: 

(1) The variation of 05 g or a e /B e with atomic number 

(2) The variation of force constants with interatomic distances or 

ionization potentials 

(3) The approximate equality of frequencies or structural parameters 

(bond lengths and angles) in molecules containing the same 
atoms 

Specific estimating techniques for individual species are given in 
appendix C and in the footnotes to tables I and II. 

Adjustment for isotopes . - The spectroscopic constants of the dia- 
tomic molecules were adjusted for the presence of the more abundant iso- 
topes . If the constants for the isotopic molecules were not available, 
these constants were calculated according to the methods described in 
reference 16 (pp. 141 to 144) . The abundances were taken from refer- 
ence 33. When it was necessary to estimate the constants, no adjustment 
was made. 


Most of the spectroscopic constants for the polyatomic molecules 
were not adjusted for the presence of isotopes. Occasionally, adjust- 
ments were made when separate data for the isotopic molecules were avail 
able. The atomic weights (ref. 34) used in the calculation of the mo- 
lecular weights and the moments of inertia were based on the assumption 
of an isotopic mixture of the elements. 

Moments of inertia . - When the rotational constants A e , B g , and 
C e were not available from spectroscopic data, they were calculated 
from the principal moments of inertia 1^, Ig, and Iq by means of the 
usual definitions; for example. 
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B, 
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2 . 79889X10 


-39 


8jt^clg 


I 


■B 


( cm"-*-) 


(20) 


The principal moments of inertia about the center of mass were 
calculated with the atoms assumed to he at their equilibrium positions. 
For most molecules , the center of mass and the principal axes are easily- 
located from considerations of symmetry. For 'diatomic molecules, for 
example, 


I B = nrf (21) 

where \i is the reduced mass and r e is the equilibrium interatomic 
distance. 

In some cases, however, the molecules are unsymmetric or otherwise 
structurally complex. The calculation of the moments of inertia was 
simplified by the method described in reference 35, which was programed 
for an IBM 7090 computer. Any convenient set of orthogonal axes may be 
chosen. The program then calculates the moments of inertia and the 
products of inertia, corrected for displacement of the coordinate system 
from the center of mass. The symmetric matrix, the diagonal elements of 
which are the moments of inertia and the off-diagonal elements of which 
are the products of inertia, was diagonalized to obtain the principal 
moments. 

A systematic technique was employed to minimize the necessary input 
to the moments -of -inertia program. General equations were derived for 
each atom coordinate in terms of the corresponding bond lengths and 
angles. Incorporating these equations into the moments -of- inertia pro- 
gram reduced the input to bond lengths and angles. This technique mini- 
mized hand calculations and eliminated consideration of symmetry. In 
addition to reducing the possibility of error, this method also facili- 
tated the incorporation of refined structural data as they became avail- 
able. The moments of inertia are listed together with the spectroscopic 
constants in table II (a). 


Thermodynamic Properties 

The thermodynamic properties C°, - H§, Srp, -(Frp - H§) , Hrp, 

(AHrp)^, log-pQ Kp, AH^, and log^Q K, are given in table III. Data are 
tabulated at 100° intervals from 0° to 6000° K for the ideal gases. Data 
for the solids extend up to the melting point, or if the solid sublimes, 
usually to a temperature somewhat beyond the sublimation point. Data 
for the liquids are tabulated from the melting point to a temperature 
somewhat beyond the normal boiling point. 

The thermodynamic functions C.°, Hrp - Hq, Srp, and -(Frp - Hq) have 
previously been discussed. The remaining quantities are discussed in 



12 


the following sections. Since the quantities involve assigned refer- 
ence elements, a discussion of assigned reference elements is given 
first. 

Assigned reference elements . - The assigned reference elements are 
the following: the inert gases, He, He, and A r; the diatomic gases, Hg, 

H2, O2, F2, and Cl2; and the condensed elements, Li(c,Z), Be(c,Z), 

B(c,Z), C( graphite) , Ha(c,Z), Mg(c,Z), Al(c,Z), Si(c,Z), P(c IV, c III,Z), 
and S(c II, c I, Z) where c is the crystal phase and Z is the liquid 
phase. For the condensed elements with only one crystal phase, the in- 
dicated solid phase is the reference element up to the melting point, 
and the liquid phase is the reference element above the melting point. 

For phosphorus, the white crystal IV is the reference element up to 
195.4° K, and the white crystal III is the reference element from 
195.4° K to the melting point. For sulfur, the rhombic II crystal is 
the reference element up to 368.54° K, and the monoclinic I crystal is 
the reference element from 368.54° K to the melting point. When a re- 
action involves formation from condensed elements, the heat of formation 
and the logarithm of the equilibrium constant are given only in the 
temperature range in which functions for the condensed elements are 
tabulated. 

Assigned enthalpy values . - For some applications (see ref. 36) it 
is convenient to combine sensible enthalpy and chemical energies into 
one numerical value. An arbitrary base may be adopted for assigning 
values to the enthalpy of the various substances, inasmuch as only dif- 
ferences in enthalpy are measurable. The arbitrary base selected in this 
report was a value of zero at 298.15° K for the assigned reference ele- 
ments given in the previous section. This selection was made so that 
the values of the various substances would be equal to their 

heats of formation from the assigned reference elements. 

Heats of formation . - Two sets of values for heats of formation are 
given in table III: one set is for the formation of the various sub- 

stances from elements in the assigned reference state (AH§) f , and the 
other set is for the formation from elements in an atomic gas state 
AHlp. For CO at 298.15° K, for example, 

(-^298. is) £ (^298.15)00^) ( H 2 98 . 15) 0 ( graphite) ~ 2 (^-298 . 15)0 ^ (g) 

( 22 ) 

^298.15 = ( H 298.15) C0 (g) ' ( H 298.15) C ( g ) " ( H 298.15) 0 ( g ) ^ 

For convenience, the heats of formation at 0° and 298.15° K are 
summarized in table IV. 
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For most molecules, heats of formation vere obtained from experi- 
mental measurements reported in the literature. In some cases, the ex- 
perimental values of heats of formation were obtained directly from re- 
actions involving the reference elements or gaseous atoms. In other 
cases, they were obtained indirectly from thermochemical measurements 
involving the substance together with substances of known heats of forma- 
tion. Experimental data appear in such forms as heats of formation, 
dissociation, vaporization, sublimation, fusion, polymerization, and 
solution. It was often necessary to correct the data from the reaction 
temperature to the convenient temperatures 298.15 or 0 K. 

When heats of formation were not available from either direct or 
indirect measurements, they were estimated from related substances. 

Heats of formation were estimated, in general, by assuming that the same 
bonds in similar molecules have equal bond energies. The heat of forma- 
tion of BOCl, for example, can be estimated by assuming that the B=0 bond 
^ energy in BOCl is the same as that in BOF and that the B— Cl and the B— F 

bond energies are one -third of the heat of atomization of BC1 3 and BF 3 , 
respectively. Therefore, 

(AHt)boci “ ( AH t)bqF “ 3 ( AH t)bf 3 + 3 ( AHt )bC1 3 

Specific techniques for estimation or calculation of heats of for- 
mation are discussed for individual molecules in appendix C. 

Equilibrium constants . - Two sets of logarithms of the equilibrium 
constants for the two formation reactions discussed in the previous sec- 
tion are also listed in table III. The equilibrium constant K f for 
formation from the assigned reference elements is obtained from the 
standard free-energy change by means of the equation 

-M f 

log 10 K f ~ 2.3025851 RT 
where, for example, for CO at 298.15° K, 

(^ r 298. 15 ) ^ (-^ 298 . 15 ) 00 ^^ (^298 . 15 ) q( graphite) 2 (^298.15^o^(g) 

( 26 ) 

Values of Frp may be obtained from table III by means of the equation 

f£ = h£ - ts£ 
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The equilibrium constant K, for formation from the atomic gases, is ob- 
tained from a similar equation: 


-AF T 

los 10 K = 2.3025851 RT 


(27) 


where, for example, for CO at 298.15° K, 

^298.15 = ( F 298.15) C0 ( g ) " ( F 298.15) c ( g ) " ( F 298.15) 0 ( g ) 


Physical constants . - Atomic weights were taken from reference 34. 

The value of R - 1.98726 calories per mole per °K, which was used to 
convert equations (l) to (4) to dimensional form, and the constants used 
in the evaluation of the entropy constant were taken from reference 37. 

The atomic weights, as well as R, are based on the chemical scale 
of natural oxygen, 0 » 16.0000. The more recent 1961 Table of Atomic 
Weights (ref. 38) is based on the exact weight of 12 for carbon 12. In 
the 1961 table, natural oxygen has an atomic weight of 15.9994, which 
implies a revised value of R of 1.98718 calories per mole per °K. 

The 1961 atomic weights and the corresponding value of R of 1.98718 
calories per mole per °K were not used herein because the calculation of 
the thermodynamic functions was essentially complete at the time the new 
weights became available; the effect on the thermodynamic functions is 
small (of the order of 0.004 percent). 


Temperature Coefficients for Thermodynamic Functions 


For some applications, the expression of thermodynamic data in 
functional form may be convenient. The program described in refer- 
ence 36 for the calculation of equilibrium compositions and rocket per- 
formance, for example, uses thermodynamic data in functional form. Co- 
efficients have been obtained and are presented in table V for the fol- 
lowing polynomial equations in T: 


c° 

—■ = a q + a^T + a 3^ 2 + a^T^ + a 5^ 


o 


% 

RT 


a 2 m a 3 m 2 a 4 _3 a 5 m 4 a 6 

a i + — t + T t+ 4~ t+ 1T t + ”f" 


E 


a^ 


a 


In T + a 2 T + ~~~ + 


a^_ 

V 


a 5 A 

T T4 + a 7 


(29) 

(30) 


(31) 
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F° 

= a 1 (l - In T) 



a 

_JL m2 

“6 


_± m3 
12 


a c 

Jk rn4 
20 



a 7 


(32) 

A set of coefficients was obtained for each of two temperature in- 
tervals , 300° to 1000° K and 1000° to 5000° K. Each set was forced to 
give the same values for the functions at the common point, 1000° K. 

Except for a few atomic gases and condensed species, the coeffi- 
cients were obtained by means of a simultaneous least-squares fit of 
C°/R, Hjp/RT, and S§/R, as described in reference 2. For the atomic 
gases, Ar, H, He, and He, C°/K - 2.5000 for all temperatures tabulated 
and, therefore, a-^ — 2.5000 and a 2 = a^ = a^ = a^ — 0. The least - 
squares method was not used to obtain coefficients for a temperature 
range over which a condensed substance had a constant or linear heat 
capacity. 

Table V is the direct output of an IBM 7090 program. For this 
reason, the numerical parts of the chemical formulas are not printed as 
subscripts. In addition, in order to accommodate the chemical- 
equilibrium program of reference 36 , numerical coefficients of 1 are 
also included, whereas in the conventional notation they are not. For 
example, H 2 0(g) appears in table V as H20l(G) . The values of the co- 
efficients are given in floating-point notation, where the decimal num- 
ber given by the first sign and the first eight digits is to be multi- 
plied by 10 raised to the power of the sign and the two digits following 
the letter E; for example, -1. 0000000E-03 is -1. 0000000x10" 3 = -0.001. 

If the number or the exponent is positive, a blank, rather than a plus 
sign, is used. Some additional examples are as follows : 

-1. 0000000E 03 is -1. OOOOOOOxlO 3 = -1000.0 and 1. 0000000E 00 is 
1.0000000x10° =1.0. 


Lewis Research Center 

National Aeronautics and Space Administration 
Cleveland, Ohio, March 22, 1963 
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APPENDIX A 


SYMBOLS 


A e ,B e ,C e rotational constants corresponding to equilibrium sepa- 

ration of atoms, cm”'*' 

Aq , Bq , Cq rotational constants for lowest vibrational state, cm“-'- 

a-j_(i=l,2, . . . ,7) temperature coefficients for polynomial equations of 

thermodynamic functions 


P 


c 


heat capacity at constant pressure for standard state, 
cal/mole °K 

velocity of light, 2.997930X10^ cm/sec ; or crystal 
phase of chemical substance 


c 2 

Dp.D- 


e-’v 

D° 

T 

d 0j d 000 


second radiation constant, hc/k, 1.43880 (cm) (deg) 
spectroscopic constants for rotational stretching, cm"'*- 
bond dissociation energy, cal/mole 

rotational stretching constants for lowest vibrational 
state, cm"-*- 


D § 


dissociation energy measured from lowest vibrational 
energy level (v = 0) 


d. 


F 


e 


po 

T 



H° 


degeneracy associated with 

spectroscopic constant for rotational stretching, cm 
Gibbs free energy for standard state, cal/mole 
sensible free energy for standard state, cal/mole 
gas phase of substance 


§e 


>n 




v 


H 


o 

T 


electronic statistical weight 

anharmonicity constant for doubly degenerate vibrations 
in linear molecules, cm“l 

spectroscopic constants for rotational stretching, cm”- 1 - 

sum of sensible enthalpy and chemical energy at 0° K for 
standard state, cal/mole 
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h8 

H? - H 0 

AHrp 





(AH§) v 

h 

T I I 
± A’B’C 

J 

K 


K 

k 


f 


chemical energy at 0 K for standard state, cal/mole 

sensible enthalpy for standard state, cal/mole 

enthalpy change for formation of substance from ele- 
ments in atomic gas state, cal/mole 

enthalpy change for formation of substance from ele- 
ments in assigned reference state, cal/mole 

heat of sublimation, cal/mole 

heat of vaporization, cal/mole 

Planck’s constant, 6 .62517X10 " 27 (erg)(sec) 

principal moments of inertia, ( g) ( cm 2 )/molecule 

rotational quantum number 

equilibrium constant for reaction of formation from 
elements in atomic gas state 

equilibrium constant for reaction of formation from 
elements in assigned reference state 

Boltzmann constant, 1 .38044X10 - 16 erg/deg 


k i.> k bA 2 j k sAi z 2/l 
a / 1 ! 1 2 

J 

l 

M 


P 

Q 

^a 

Q e 

Q m 


force constants, dynes/cm 

liquid phase of substance; or bond length, cm 

molecular weight based on chemical scale of natural 
oxygen 

number of unique frequencies 
partial pressure, atm 
internal partition function 

anharmonic correction factor to partition function 
electronic partition function 

internal partition function for m th electronic state 
classical-rotation partition function 
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Qrv 

Qy 

% 

Qp 

R 

r 

r 

e 

nO 


T 


T 

T 


T 

U- 

v 

W 


0 


0 


vibration-rotation interaction correction factor to 
partition function 

harmonic -oscillator partition function 

low-temperature rotational correction factor to par- 
tition function 

rotational-stretching correction factor to partition 
function 

universal gas constant , 1.98726 cal/mole °K 
internuclear distance, A 
equilibrium internuclear distance, A 
entropy for standard state, cal/mole °K 
temperature, °K 

electronic energy transition between potential curve 
minimums of ground and excited state, cirT 1 

electronic excitation energy between lowest vibrational 
states ( v = 0) of ground and excited state, cm 

C 2 v i/T 

vibrational quantum number 
Fermi resonance constant, cm"^ 


-1 


"1 


x i j >y± jk- ,x Z l ’ 

o f anharmonicity constants for polyatomic molecules, cm” 1 

y 333 ' y m ' z 3333 J 


a ,a. 

e’ l 


aA,a?,a? 

in in l 


vibration-rotation interaction constants for diatomic 
molecules , cm“ y 

vibration -rotation interaction constants for polyatomic 
molecules, cm -y 


rotational -stretching - vibration interaction con- 


stant, cm 


-1 


r. . 

ij 


vibration -rotation interaction constants, cm 


-1 


observed fundamental frequency, cm 


-1 
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P 

a 

03 e 

coeXe^eye^Ze 

O3 0 

CD O x O 

Superscripts : 

I 

M 


rotational-stretching spectroscopic constant^ K 
symmetry number 

zero -order vibrational frequency for diatomic molecule } 
cm“l 

anharmonicity constants for diatomic molecules ^ cm 

3 . 1 

oi e - o^x e + ^ c%y e + ^ °^e z e 
3 3 

^e x e - g m e^e “ g ^e 

upper electronic state 
lower electronic state 
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APPENDIX B 

PARTITION FUNCTIONS AND THEIR DERIVATIVES FOR 

DIATOMIC AND POLYATOMIC MOLECULES 

The general form of the partition function used for most of the 
gases considered herein is given by equation (8), which is repeated for 
convenience: 


Q m = (QeQvQRQ a QRV%)Qe) 


m 


( 8 ) 


The first three factors Q e , Qy, and Q,-^ are finite quantities. The 
other four factors in equation (8) are actually nonconvergent Infinite se- 
ries, but for the practical purpose of numerical evaluation they must be 
terminated at some point. For Q^, four terms are used. 


any one of the remaining three factors can be represented by 

+ *n 


The series for 

as follows 


Qcp - 1 + cp + + 


+ 


(Bl) 


where R n contains the remaining terms (not all of them simple powers of 
Cp). 

From equation (Bl), may be approximated as 


or 


Qcp ~ 


In Qcp = cp 


J 


(B2) 


The form of the partition function in (B2) is used herein for Q , 
QRV^ and Qpj> inasmuch as it is a better approximation to equation (Bl) 
than a truncated form of equation (Bl), such as 


cp2 

Qcp = 1 + cp + 

Detailed expressions for the seven factors in equation (8) and 
their derivatives are given as follows: 


(S3) 


Electronic partition function: 


Qe = ge exp 


^c 2 T 0 
t T 


(B4) 


T 


d(ln Q e ) c 2 T 0 


dT 


T 


(B5) 
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m?! d 2 (ln Q e ) “2 c 2 T 0 

T dP = ~ 

where 

g e electronic statistical weight 
c 2 = hc/k = 1.43Q80 (cm) (deg) 

Tq excitation energy, cm”l 
Harmonic oscillator partition function: 

- - lH - ="T‘ 

i=l 


d(ln Qy ) 
T “ dT 



n 


rp^ 



- 2T 


d ( In Qy ) 


dT 


(B6) 


(B7) 


(BQ) 


(B9) 


where 

n number of unique frequencies 
dj_ degeneracy 

u i = c H v x/ T 

For diatomic molecules (n = !), v 1 is calculated from the relation 

= co e - 2u e x e +3.25 o e y e + 5o> e z e (BIO) 

Classical-rotator partition function for diatomic and linear polyatomic 
molecules : 

__T__ 

c 2 B 0 


(Bll) 
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d ( In Q-^ ) 


a 2 (ln Qj 


= -1 


(B12) 


(B13) 


where 


OG-i CG o CG-z 

B 0 = B e - f + f + -2. 


(Note that ap and ag are given as a e and fe in nef . 16.) 
Classical-rotator partition function for nonlinear polyatomic molecules: 


_ m 5 / 2 / « 

‘H - \c Z ) VA 0 B 0 C 0 


(B14) 


d(ln Q p ) 


'R' 3 


(B15) 


2 d2 ( In Qj^ ) 


(B16) 


where 


o symmetry number 


A 0 - A e ■ S' d i a i 


B 0 = B e - | T> d i a i 


1 

Co = C e - 5- £ d.aC 


Anharmonic correction factor: 


yk d-^ ( d n + SiOX^j 

In Q a = > 7“^ 77 

d A-/ Lux _ iVp u ,i . 


feS (e^i - - l) 


(B17) 
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n 


T 


d(ln Q a ) \ b-j(<3.j + / ujL 6 L u j 


dT 


I 


u- 


u i e J 

+ — d li 


(e u i - l) (e u J - l)\e u i - 1 e u j - 1 


(B18) 


n 


T‘ 


d 2 (ln Q a ) V 

“A 

di(dj + §ij) x ij 

2 2ui 
2u^e 1 

Ui Ui 

2uj_uje e J 

dT 2 / 

j(,"‘ . i) (. u j - 1 ) 

(fi - 1) 2 + 

(e Ul - l) (et - l) 


i<j 


4 - 


o 2u ■ u . . 

2uje J uj_e ( u i + 


u 


u 


•e J(u 4 + 4) 




.1 V J 


u 


i X -i 

e - 1 


u i 

e ^ - 1 


+ 2 


(B19) 


where 


8ij = 


0 for i ^ j 

1 for i = j 

For polyatomic molecules , 


-c 2 


X ii “ T 


x ii + 


Sii + B 0 


which was derived in reference 14 (gj_j_ + Bq = 0 for d^ / 2), and 


X ij 


‘ C 2 X 

1 


ij 


(Note that the g^ appearing in the expression for Xu is the one 
generally given "by the spectroscopist in which the -BZ 2 term is in- 
cluded in the egression for Gq(vi,v 2 , • • •)• See footnote 5 of ref. 14 
and p, 371 of ref. 12.) 

For diatomic molecules (i = j = l), Xpp is analogous to (c 2 /T)ao e x e . 
When the higher-order anharmonic constants c^eYe and <r> e z e are available, 
an adjusted value for the first-order anharmonicity in equations (B17) 
to (B19) can he obtained, by defining X^ to be 

X 11 = Y O e x e)* = TjT (“% x e * 4 - 5 e " 14 - 5 dte z e ) ( B20 ) 
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Equation (B20) was derived to give an adjusted value (a^x e )* 
the vibrational levels v - 1 and 2 the same frequencies for 
equation (6) are obtained with co e and (a) e x e )* as with co e ^ 
and U£Z e . 

Vibration -rotation interaction factor: 



T 


2 d ( In Q]qy) 


n 


dT 2 


I 


u- 


U- 


1*L 1 ~ ') 

For diatomic molecules. 


d i r i u i e J ‘ / , 2u 1 e“ 1 

u„- \2 1 Uj " u i " 2 


ie x - 1 


r l = b l + bl 


For linear polyatomic molecules. 


For nonlinear molecules , 


r i = b i + b i 


a i + b i + c i a? + b? + c? ( a ± + b. + cp 
r-,- = 1- : + 


4 


8 


where 

a i = <xA/A 0 

■g 

bi = ai/Bo 
ci = a/?/ C 0 


so that for 
Gq(v) in 
o%y e , 


(B21) 


(B22) 


(B23) 



25 


For diatomic molecules , a,^ is obtained from 

a l = a l “ ^ a 2 “ 3.25 a 3 (B24) 

Analogously with equation (B20) for anharmonicities , equation (B24) 
was derived to give an adjusted value for the first-order vibration- 
rotation interaction term so that for the vibrational levels v = 0 

and 1, the same B v values are obtained from equation (6) with B e and 
a® as with B g , and a 3 (B v is the coefficient of j(j + l) in 

eq. (6)). 

Rotational-stretching correction factor: 

In Q p = pT (B25) 

<3. (in Qp) 

T tTp" - pT (B26) 




d 2 (ln G>) 


= 0 


dT‘ 


(B27) 


For diatomic and linear polyatomic molecules , 


P 


2D 


c 2 B 0 


where 


D - 


De + !i + + El 

2 4 8 


for diatomic molecules 


'000 


for linear polyatomic molecules 


For nonlinear molecules, p is taken directly from the literature. 
Low-temperature rigid-rotator correction factor: 


0 - 1 Qp Q'z 

lnde = T+5 2 +5 3 (B28) 

d(ln Q 0 ) 0 1 2 Qp 30 3 

dT ” IT “ ip2 (B29 ) 
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T‘ 


d 2 (ln Q 0 ) 20 -l 60 2 120 3 


dT‘ 


+ • 1 -f- 

T t 2 t 3 


(B30) 


For diatomic and linear polyatomic molecules, 


0 1 3 


C 2 B 0 


(c 2 B 0 ) 


0 2 15 


For nonlinear molecules. 


1 ( c 2®0 ) 

0 3 = 315 


„ °2 

0 1 12 


0O = 


_2_ 

480 


2 (Aq + Bq + C Q ) — 


AqBq 


A 0 B 0 


B n C 


0°0 


'0 -°0 


Bn A, 


0 


10 (aq + B§ + eg) + 12 (AqBq + B 0 c 0 + AqCq) 


- m( A 0 B 0 + A 0 B 0 + ?0 C 0 + B 0 C 0 , A 0 C 0 + A 0 C 0 


B 0 


A o 


+ 


B o 


f A 2 B 2 A 2 P 2 B 2 0 2 

, 7l A 0^0 A 0°0 B 0°0 

? ? ? 

, a & 

' 0 -°o A o 


(The 



term was ignored for nonlinear molecules . ) 
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APPENDIX C 


DISCUSSION OF PARTICULAR SUBSTANCES 

Special treatments of data for particular substances are described 
herein. These details provide further explanation of the tables and of 
certain discussions in the text. The following three general areas are 
included: 

(1) Smoothing, interpolation, or extrapolation of thermodynamic 

functions for condensed substances and a few gases 

(2) Estimation techniques to obtain vibrational frequencies and 

structural parameters 

(3) Estimation techniques to obtain heats of formation or details 

involved in the indirect calculation of heats of formation, 
(including, when needed, heats of formation not given in 
table IV) 


A1 (Crystal, Liquid) 

Heat-capacity data for the crystal were taken from a curve drawn 
to follow closely the data of reference 39 from 15° to 290° K and refer- 
ence 40 from 340° to 932° K, the melting point. See page 8 for discus- 
sion of integration for enthalpy and entropy. 

The heat of fusion, 2570 calories per mole, and the constant heat 
capacity of the liquid, 7 calories per mole per °K, were taken from 
reference 40. 


AICI3 (Gas) 

The frequency V3 was taken from reference 41. The remaining fre- 
quencies were obtained by using equations (ll,210), ( II, 211), and 
(11,212) in reference 12 with some estimated force constant relations 
obtained from the boron trihalides. The constants kg/z^, k A /z , and 
k-, were calculated from v 3 and from the assumptions that 
k^/z 2 = (1/25)^ (ref. 41) and k A /Z 2 = (l/l0)kp. Thus, kp = 2.476X10 5 
dynes per centimeter, k & /z 2 = 0.0990X10 5 dynes per centimeter, and 
k A /z 2 = 0.2476X10 5 dynes per centimeter. 

A plane symmetrical structure was assumed (ref. 4l) . The bond 
length r = 2.14 A was estimated from A1C1. 
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AlFg (Gas) 

The frequencies were estimated by using equations (II, 210), ( II, 211), 
and (11,212) in reference 12. The force constant kp was assumed to be 
in the same ratio to the A1F force constant as the force constant of 
AlClg is to that of A1C1. The same relations between this stretching 
constant and the bending force constants assumed for the AlClg molecule 
were^assumed for AlFg. Thus kp = 5X10^ dynes per centimeter, 
kg/Z = 0.2X10 5 dynes per centimeter, and k^/z 2 = 0.5X10 5 dynes per 
centimeter. 

A plane symmetrical structure was assumed. The bond length 
r = 1.7 A was estimated from A1F. 

The heat of formation was calculated from the heat of sublimation. 


AIF3 (a, p) 

Below 300° K, the heat capacity was taken from reference 42, and 
the enthalpy and entropy increments were obtained by the analytical 
method described on page 8. From 400° to the transition point, 727° K, 
Cp, Htp - Hq, and S T were derived from the enthalpy equation for the 
alpha phase of reference 43. The heat-capacity data from these two 
references join smoothly. 

For the beta phase (above 727° K), Cp, - H§, and were also 

obtained from the appropriate enthalpy equation of reference 43. 


A1 2 0 (Gas) 

The Al-0 bond length, 1.6 A, was estimated from the diatomic mole- 
cule, A10. The A10A1 bond angle, 110°, was estimated by reference 44. 


A1 2 0 2 (Gas) 

A planar ring structure was assumed (ref. 44). The Al— 0 bond length 
length, 1.6 A, and the A10A1 bond angle, 110°, were considered to be the 
same as the estimates for Al 2 0. 


AI2O3 (Crystal, Liquid) 

For the solid, C°, Hrp - Hq, and Spi at temperatures up to 1200° K 
were taken directly from reference 45. The Cp data join smoothly to 
those calculated from the heat— capacity equation given in reference 46 . 
Above 1200° K to the melting point, 2318° K, C°, H§ - H§, and S§ were 
calculated from the heat-capacity equation of reference 46 and the 
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associated enthalpy and entropy equations. 

The heat of fusion, 26,000 calories per mole, was taken from refer- 
ence 47. 

For the liquid, a constant heat capacity, 35 calories per mole per 
°K, was estimated for temperatures up to 6000° K. 


A10C1 (Gas) 

The frequencies were estimated by using equations ( II, 198), (11,199), 
and (11,200) of reference 12. The stretching force constants kp and 
k 2 were assumed to be the same as the A1C1 3 and A10 constants, respec- 
tively. By comparison with other molecules, kg/Zqlg 0.03(kpkg) V 2 ; 
thus, kp = 2.5X10 5 dynes per centimeter, k 2 = 5.5X10 5 dynes per centi- 
meter, and k^/ ZpZ 2 = 0.1IX10 5 dynes per centimeter. 

The structure was assumed to be linear with r(Al-Cl) - 2.14 A 
from the AlClg molecule and r(Al— 0) = 1.62 A from A10. 

The heat of formation was calculated from estimated bond dissocia- 
tion energies : 

D 298 (C1-A10) « ~ D 298 (A1C1 3 ) « 102 kcal/mole 
D 298 (C 1A1 «°) « D 298 (A10F) - - B 298 (A1F 3 ) » 156 kcal/mole 


A10F (Gas) 

The frequencies were estimated by using equations (11,198), ( II, 199), 
and (II, 200) in reference 12. The stretching force constants kp and 
k 2 were assumed to be the same as the A1F 3 and A10 constants, respec- 
tively. By comparison with other molecules, kg/ZpZg 0.03(kpk 2 )-*-/ ; 
thus, kp = 5.0X10 5 dynes per centimeter, kg = 5.5X10 5 dynes per centi- 
meter, and kg/ZqZg = 0.16X10 5 dynes per centimeter. 

The structure was assumed to be linear with r(Al-F) = 1.7 A from 
the A1F 3 molecule and r(Al-0) = 1.62 A from A10. 


B (Amorphous, Liquid) 

At temperatures up to 300° K, Cp, - Hq, and Srp were taken from 
reference 48 and in the range 300° to 1000° K, from reference 49. From 
1100° to 2379° K, the calculated transition point, the heat capacities 
calculated in reference 49 from a Debye-Einstein equation were used. 
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The Hrp - Hq values were converted to H^( amorphous) - H§(c) by use 
of the heats of formation of B(c) and B( amorphous) from reference 50. 
Enthalpy and entropy increments at temperatures above 1000° K were ob- 
tained by integration as described on page 8. 

The free -energy data for the amorphous and the liquid phases imply 
a transition point at 2379° K and a heat of transition of 4918.5 calories 
per mole. 

For the heat capacity of the liquid, the estimate of 7.5 calories 
per mole per °K taken from reference 51 was used from 2379° to 6000° K. 


B (Crystal, Liquid) 

At temperatures up to 300° K, C°, H§ - H§, and were taken from 

reference 48, and in the range 300° to 1100° K, from reference 49. From 
1400° to 2313° K, the melting point (ref. 50) , heat capacities calculated 
in reference 49 from a Debye-Einstein equation were used. Heat-capacity 
data from 1100° to 1400° K were obtained from a curve joining the heat- 
capacity data selected for the other temperature ranges. Enthalpy and 
entropy increments above 1100° K were obtained by integration as de- 
scribed on page 8. 


The heat of fusion, 5319.9 calories per mole, was calculated from 
the estimate of entropy of fusion, 2.3 calories per mole per °K, given 
in reference 51. 

The estimate of 7,5 calories per mole per °K for the heat capacity 
of the liquid was taken from reference 51. 


BC1 2 (Gas) 

Frequencies were taken from corresponding BC1 3 frequencies. The 
bond angle was assumed to be 120°, since the bond angles of N0 2 and WO3", 
S0g and SO3, and BCI3 are all 120°. The B-Cl bond length, 1.73 A, was 
also assumed the same as that in BCI3. 

The heat of formation was estimated from the average bond energy of 
BCI3, D§(B-Cl) = 105.4 kilocalories per mole. 


BF 2 (Gas) 

Frequencies and structure were estimated from BF3 in a manner analo- 
gous to that described for BClo. 

The bond angle and the bond length were thus estimated to be 120° 
and 1.295 A, respectively. 
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The heat of formation was estimated from the average bond energy of 
BF3, D§(B— F) = 152.8 kilocalories per mole. 


BFC1 (Gas) 

The frequencies were estimated to be the geometric mean of the 
corresponding BC1 2 and BF 2 frequencies. (This estimation method using 
C0 2 and CS 2 frequencies yields frequencies for COS in good agreement 
with spectroscopic measurements.) 

The bond angle and the bond lengths were taken from BF 2 and BClg. 

The heat of formation was estimated from the average bond energies 
for BFg and BClg. 


BN (Crystal) 

At temperatures below 300° K, C°, Hp - Hq, and Srp were taken from 
reference 52. From 350° to 1650° K, C° was taken from reference 53. 

Jr 

Since Cp is constant between 1450° and 1650° K, this value was 
assumed to apply up to 6000° K. Above 300° K, enthalpy and entropy in- 
crements were obtained by integration as described on page 8. 


B0g (Gas) 

The heat of formation was calculated from the following room' 
temperature reaction reported by reference 54: 

0H(g) + HB0 2 (g) - H 2 0(g) + B0 2 (g) + 16 kcal 


B 2 0 3 (Gas) 

Frequencies were taken from reference 55. Of two possible values 
given for vq, the higher value was chosen arbitrarily. 

Reference 55 suggests a C 2v (symmetry group) structure with an 
apex angle between 95° and 150°. An intermediate angle of 120° was used 
herein. 


B 2 0 3 (Glass, Liquid) 

From 298.15° to 500° K, Cp, H§ - Hggg, and S T for glass phase 
were obtained from equation ( 1 ) of reference 56. A constant value of 
Cp of 30.45 calories per mole per °K for the liquid was assumed from 
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560° to 6000° K. This value is given by equation (2) of reference 56 
for temperatures from 900° to 1800° K and is almost exactly that given 
by reference 57 for temperatures from 560° to 625° K. 

Reference 57 shows that heat capacity has a rapid rise and a peak 
in the temperature range of about 500° to 560° K that is due to the 
change in the material from a glass to a liquid. Heat capacities in 
this range were so selected as to integrate numerically to an enthalpy 
value of 1564. 7 calories per mole and at the same time to have a similar 
rapid increase and peak as the data of reference 57. The value of 
H560 “ H500 = 1564,7 calories ger mole was obtained from the difference 

of H 560 “ h 298 and - h 500 “ H 298 given by equations (2) and (l) , re- 
spectively, of reference 56. 

The values of (H§ - H 298.15) (gl ass ) were converted to H§(glass) - 
Hq(c) by adding the value of H§98.l5(glass) - Hg(c) » 6578.3 calories 
per mole. This value was obtained from (Hggg i 5 - H§) (c) = 2218.3 
calories per mole (ref. 58) and ^93.15 (glass) - ^93. 15(c) = 4360 
calories per mole (ref. 56). 

The derived value for entropy at 298.15° K is 18.64 calories per 
mole per °K compared with the value of 18.9 given in reference 56. 


B2O3 (Crystal, Liquid) 

A heat-capacity curve drawn through the data of references 56 
and 58 showed that the values from reference 58 in the range from 100° to 
300° K joined smoothly with those from reference 56 in the range from 
400 to 723.15 K. From 100° to 300° K, Cp, - Hq, and Sm were taken 
from reference 58. From 300° to 400° K, the enthalpy and entropy in- 
crements were obtained by the analytical method described on page 8. 

From 400 to 723.15° K, Cp and increments of enthalpy and entropy were 
derived from equation (l) of reference 56. 

The implied heat of fusion and the entropy of fusion are 5626. 7 
calories per mole and 7.781 calories per mole per °K, respectively, com- 
pared with the values of 5270 calories per mole and 7.3 calories per 
mole per °K, respectively, given in reference 56. 


B0C1 (Gas) 

The bending frequency was assumed to be the average of the bending 
frequencies of the isoelectronic molecules, COS and C1CN. The two 
stretching frequencies were obtained from estimated force constants by 
using equations ( II, 198) and ( 11,199) of reference 12. The force con- 
stant, k2(B=£>) = 13.86X10° dynes per centimeter, is taken from B 2 02 in 
reference 55. The force constant kq(B— Cl) is expected to be slightly 
larger than the constant for BC1 3 (4.63X10° dynes/cm, ref. 12) and was 
taken to be 4.8X10° dynes per centimeter. 
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The structure was assumed to be linear with bond lengths , 
r (B— Cl) = 1.73 A from BC1 3 and r(B=0) = 1.2 A from HOBO. 

The heat of formation was estimated from average bond energies. 
From BC1 3 , Dq(B-CI) = 105.4 kilocalories per mole; an average 
r0(B=O) = 204 kilocalories per mole was calculated from HOBO by using 
H 3 B0 3 data for the B-0 bond and from BOF. 


(boci ) 3 (g as) 

Five frequencies were taken from the Raman spectrum measurements of 
reference 333. The remaining frequencies were taken either from similar 
molecules (refs. 333 and 334) or from molecules assumed to have similar 
frequencies . 

The structure was assumed to be analogous to (KB02 ) 3 with 
r(B-O) - 1.36 A from (HB 02) 3 and r(B-Cl) « 1.73 A from BCI 3 . 

The equilibrium study of the reaction 

B 2 0 3 (7) + BCl 3 (g) “ (B0C1 ) 3 

yielded a heat of formation of -396.7 kilocalories per mole at 298.15° K 
(information received from <X. A. Blauer of Rocket Power , Inc.). 


BOF (Gas) 

The frequencies were estimated in a manner similar to that for B0C1 
The bending frequency was estimated to be the average of the HOBO esti- 
mate and an estimate for the isoelectronic molecule, FCN (v 2 - 450 cm"-*-) 
The force constant, k^B-F) » 9X10 5 dynes per centimeter, is slightly 
larger than the constant for BF 3 (8.83X10 5 dynes/cm in ref. 12). 

The structure is assumed to be linear with r(B— F) - 1.295 A from 
BF^ and r(B=0) - 1.2 A from HOBO. 


(B0F ) 3 (Gas) 

Five frequencies were taken from reference 334; four of these fre- 
quencies were obtained from infrared measurements. The remaining fre- 
quencies were taken either from similar molecules (ref. 333) or from 
molecules assumed to have similar frequencies. 

The structure was assumed to be analogous to that of (HB0 2 ) 3 with 
r (B— 0) = 1.36 A from (HB0 2 ) 3 and r(B-F) = 1.30 A from EF 3 . 
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Be (Crystal, Liquid) 

The heat-capacity data for the crystal were obtained from a smooth 
curve drawn to follow closely the data of reference 59 from 5° to 300° K, 
reference 60 from 400° to 900° K, and reference 61 from 900° to 1560° K, 
the melting point. A discussion of integration for enthalpy and entropy 
is on page 8. 

The heat of fusion, 3520 calories per mole, was taken from refer- 
ence 61. The constant heat-capacity value of 7.2 calories per mole per °K 
for the liquid was estimated from the enthalpy data of reference 61. 


BeCl (Gas) 

The heat of formation was obtained from the following reaction at 
a temperature of 1500° K: 

BeClg(g) + Be(c) = 2BeCl(g) - 67 kcal 

This heat of reaction is reported by reference 303 as a preliminary 
value . 


BeCl 2 (Gas) 

The frequency vq was estimated by using equation ( II, 195) of 
reference 12 and the force constant, kq(Be— Cl) = 2.9X10^ dynes per centi- 
meter , given in reference 62 . " “ ~ 

The heat of formation was calculated from the heat of sublimation, 
34H kilocalories per mole, in the range of 496° to 578° K (ref. 63). 

The correction of the heat of sublimation to 298.15° K is 0.3 kilocalorie 
per mole, which is less than the uncertainty in the heat of sublimation 
and was therefore omitted. The heat of formation of the crystal given 
in reference 64 is 0^298.15^ = “118*03 kilocalorie per mole. 


BeF (Gas) 

A molecular flow effusion study was made of the reaction 

BeF 2 (g) + Be(c,7) « 2BeF(g) 

PQA t -,S e F e ^ thermodynamic second- and third-law heats of formation at 
298.15 K of -48.3 and -50.9 kilocalories per mole (information received 

Sve Id a S 63 ? 6t P ° Wer ’ InC ' ) ‘ 531086 values were averaged to 
give -49.6 kilocalories per mole. 
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BeF 2 (Gas) 

The frequency vq was estimated, by using equation ( II; 195) of 
reference 12 and the force constant, kq = 5.0X1CP dynes per centimeter, 
given in reference 62. 


BeFCl (Gas) 

The frequencies were estimated by using equations ( II, 198), (11,199), 
and (II, 200) from reference 12 and the force constants for BeF 2 and BeCl 2 
given in reference 62. The force constant, kg — 1.13X10 dyne centi- 
meter, was estimated to be the average of the values of kg for BeFg 
and BeCl 2 . 

The r (Be— Cl) and r(Be— F) bond distances were assumed to be the 
same as those given in reference 65 for BeCl 2 and BeF 2 : r(Be-Cl) = 1.75 A 

and r(Be— F) - 1.40 A. 

The heat of formation was estimated to be the average of the values 
for BeCl 2 and BeF 2 . 


BeO (Crystal, Liquid) 

A heat -capacity curve was faired through the three sets of data 
reported in the following three references: reference 66 (55.5° to 

292.4° K) , reference 67 (500° to 700° K) , and reference 68 (1200° to the 
melting point, 2843° K, ref. 69). The heat-capacity data of reference 66 
were taken directly, and enthalpy and entropy increments were obtained 
by the analytical integration technique described on page 8. The en- 
thalpy data of reference 67 from 374° to 1175° K were fitted by the method 
of least squares to an equation of the form 

- Ho = V + a 2 + a 3 T + 

Enthalpy from this equation and the heat capacity and the entropy calcu- 
lated from the corresponding equations were taken in the range of 500 
to 700° K. The high -temperature heat capacity was calculated from the 
equation given in reference 68. The heat capacities at the intermediate 
temperatures were read from the curve, and enthalpy and entropy incre- 
ments were obtained analytically. 

For the liquid, C° was estimated to be constant at 15 calories per 
mole per °K. The heatof fusion, 17,058 calories per mole, was calcu- 
lated from an entropy of fusion, AS 2 gqg — 6 calories per mole per uC, as 
suggested in reference 70 for polyatomic molecules. 
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(BeO) g (Gas) , (Be0) 3 (Gas), and (Be0) 4 (Gas) 

The frequencies for these polymers are the approximate estimates of 
references 4 (Dec. 31, I960) and 5. 

Also, the planar cyclic structures with r(Be-O) = 1.63 A assumed 
by these references were used herein. 

The heats of formation were calculated from the following heats of 
vaporization at 2150° K reported by reference 71: 17218, 16116, and 

17718 kilocalories per mole for (Be0) 2 , (Be0) 3 , and (Be0) 4 , respectively. 

Be (OH) g (Gas) 

The heat of formation was obtained from the following reaction at 
1400 K reported in reference 72: 

BeO(c) + H 2 0(g) - Be(0H) 2 (g) - 41.5 kcal 


C ( Gas ) 

The heat of formation was calculated from the dissociation energy 
of CO given in reference 73, Dq = 256.176 kilocalories per mole. 


C (Graphite) 

Heat-capacity data were taken from a curve drawn to follow closely 
the data from the following references: from 13° to 300° K, refer- 
ence 74; from 300° to 1100° K, reference 75; from 1100° to 2100° K, 
reference 76; and from 2100° to 3200° K, reference 77. From 3200° to 
4000° K the curve was extrapolated to an estimated value of 6.5 calories 
per mole per °K at 4000° K. 

Values of H§ - Hq and S§ at temperatures up to 300° K were taken 
from reference 74. Above 300° K, enthalpy and entropy increments were 
obtained by integration as described on page 8. 

Reference 78 suggests a method of including the effects of the 
anisotropy of graphite in the Debye extrapolation of the heat capacity 
at constant volume. This suggestion was not followed because of uncer- 
tainties in converting to at the higher temperatures . 

Although data for the liquid are not included in this report, refer- 
ence 79 reports a heat of fusion of 10,000 calories per mole at 4000° K. 
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CC1 4 (Gas) 

A regular tetrahedral model was assumed with the bond length, 
r(C— Cl) = 1.760 A, from reference 80. 


CF 2 (Gas) 

The frequency V3 was estimated by using equations ( II, 189), (II, 
190), and (ll,19l) of reference 12. The latter two equations and the 
values of Vq and v 2 (ref. 8l) were used to solve for the force constant 
necessary in solving equation ( II, 189) for V3. Choosing an angle of 
at least 130° was necessary in order to obtain real solutions to these 
equations. The assumed angle of 130° gives 1440 cm"^ for The same 

value of V3 may be estimated from a correlation of CF 2 frequencies with 
those of WOg . The following equation was used to estimate the anharmonic 
constants : 


*1,1 ( CF 2) vivfCTO 

Xij(W°2) ViVj(W02) 

This relation is usually used for estimating the anharmoni cities of an 
isotopically substituted species (see eq. (11,307) of ref. 12). The 
spectroscopic constants of N0 2 were used in this case because of the 
similarity of the two molecules. 

The C— F bond length, 1.30 A, was estimated from the structures of 
other molecules . 

The heat of formation, -30 kilocalories per mole, is taken from 
reference 82. This value implies a C=C bond dissociation energy in 
C 2 F 4 of 93 kilocalories per mole, which is lower than the C=C bond values 
of 142 kilocalories per mole in CgH ^ and 149 kilocalories per mole in 
CgClp (quoted in ref. 82). The suggested heat of formation of -46 kilo- 
calories per mole in reference 4 implies the much lower C==C bond value 
in C 2 F 4 of 60 kilocalories per mole. 


CF 3 (Gas) 

The frequencies v 4 , V3, and v 4 were estimated by averaging corre- 
sponding frequencies in CF 2 and CF 4 . The remaining frequency vg 'was 
estimated to be an average of the BF3 and COF2 bending frequencies. 

The molecule was assumed to be planar with a C— F bond length of 
1.30 A, which was estimated from the structures of other molecules. 

The statistical weight was assumed to be 2. 
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CF 4 (Gas) 

Anharmoni cities were calculated from the observed frequencies and 
band assignments given in reference 83. Since many more bands were ob- 
served than were necessary, the values obtained could vary, depending on 
the bands chosen to obtain the constants. In this case, the simpler 
combination bands were, in general, preferred; for example, 2v 4 was 
chosen in preference to 3vq to evaluate xq 4 . 


CH (Gas) 

Thermodynamic functions were taken directly from reference 21. Of 
the two sets of data given, the set including the n " state was used. 

It was necessary to subtract the entropy of nuclear spin, R In 2 = 1.3775 
calories per mole per °K, from the values of S^. 


CH 2 (Gas) 

Of the two most probable bending frequencies observed (1362 and 
1114 cm -1 from ref. 84), the value of 1362 cm -1 was used because it was 
closer to the estimated value, 1480 cm“l, of reference 84. 

The bond dissociation energy, Dq(CH 2 — H) = 86.49 kilocalories per 
mole, was taken from reference 85. 


CH 3 (Gas) 

The bending frequency v 2 was taken from reference 86. The other 
frequencies were estimated from the frequencies of CH 2 . 

The heat of formation was calculated from the bond dissociation 
energy, Dq(CH 3 ~ H) = 101.9 kilocalories per mole, reported in reference 85. 


C 2 N 2 (Gas) 

The heat of formation was obtained from the following room- 
temperature reaction reported by reference 87 : 

C 2 N 2 (g) + 20 2 (g) = 2C0 2 (g) + W 2 (g) + 261.94 kcal 


C0F 2 (Gas) 

The heat of formation was inferred from the following room-temperature 
reaction (ref. 88) : 
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COF 2 (g) + HgO (l) ~ 2HF( aqueous) + C0 2 (g) + 26.73 kcal 


where (^ 238 . 15 ) t>m (^ a<lueous ) = ' 75 - 7 kilocalories per mole and 
( AH 298.15)f h 0(l) ~ “ 68 * 3174 kilocalories per mole (ref. 50 ) . 


C0FC1 (Gas) 

Interatomic distances and bond angles were estimated from the struc- 
tures of C0C1 2 and C0F 2 . The structure was considered planar with the 
0=0, C-Cl, and C-F bonds and the angle C1CF equal to 1.17 A, 1.746 A , 

1.32 A, and 112°, respectively. 

The heat of formation of C0FC1 was estimated to be the average of 
the values of C0C1 2 and C0F 2 . 


C1CN (Gas) 

The heat of formation was obtained from the following room- temperature 
reaction (ref. 89) : 

CNCl(g) + 2Na0H(2000H 2 0) = NaCN0(2000H 2 0) + H 2 0(7) 

+ NaCl(2000H 2 0) + 66.326 kcal 

where (an| 98 . 15 ) f<fcOH(2000 ^ o) - 'H 2 -^ kilocalories per mole (ref. 50), 

K98.15) f)Na ci(2000H 2 0) = ' 97 ' 242 kilocalories per mole (ref. 50), 

(aH 298 15 ') f H = -68.3174 kilocalories per mole (ref. 50), and 

(AH° » -93.45 kilocalories per mole (ref. 89). 

^ 298.15/ f ; NaCN0(2000H 2 0) 


C1F 3 (Gas) 

The heat of formation was obtained from the following heat of re- 
action at 573° K reported by reference 90: 

ClF(g) + F 2 (g) = ClF 3 (g) + 25 kcal 


H 2 (Gas) 

Thermodynamic functions at temperatures up to 5000° K were taken 
directly from reference 8. The data of reference 1 were used from 5000° 
to 6000° K and were adjusted to coincide with reference 8 at 5000° K. 
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H 3 B0 3 (Gas) 

The heat of formation was obtained from the following room-temperature 
reaction (ref. 9l) : 

1 3 

2 B 2 0 3 (glass) + - H 2 0(z) = H 3 B0 3 (c) + 9.130 kcal 

where (^H298.15)f ^ h 2 0( Z ) = “68*3174 kilocalories per mole (ref. 50). The 

heat of sublimation fAH°q 3 ) n -n n is 23.43 kilocalories per mole 
(ref. 92). V ' s ^3^ u 3 

HCN (Gas) 

The heat of formation was obtained from the heat of combustion at 
298.15° K reported in reference 93: 

HCN(g) + | 0 2 (g) = \ H 2 0(Z) + C0 2 (g) + \ N 2 (g) + 159.4 kcal 

where (^ 2 98.15)f H 2 0(Z) ~ -68.3174 kilocalories per mole (ref. 50) . 


HCO (Gas) 

The heat of formation was calculated from the dissociation energy 
Dq(HCO-H) ~ 75.1 kilocalories per mole (ref. 94) . 

HF (Gas) 

Thermodynamic functions were calculated by using the method de- 
scribed in reference 13. (See section entitled "Closed form for rota- 
tion" in this report.) Vibrational energy was cut off after 20 levels. 

The heat of formation given in reference 95, (AH298.15)p = -64.4 
kilocalories per mole, and the heat of formation derived from the dis- 
sociation energy, Dq - 135.15 kilocalories per mole, given in refer- 
ence 96 were averaged. 

HS (Gas) 

Thermodynamic functions, for HS, OH, and SiH were taken from refer- 
ence 9. In order to extrapolate the data from 5000° to 6000° K, a least- 
squares fit of the Cp data between 3000° and 5000° K was made by using 
the equation 
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C° = A + BT + ~ 

1 T 1 ^ 

This equation was integrated with respect to T and In T in order to 
obtain enthalpy and entropy increments, respectively. Three-point 
Lagrangian interpolation was used to obtain data at temperatures not 
tabulated in reference 9. 


Li (Crystal, Liquid) 

Between 1.5° and 298.15° K, heat -capacity data were taken from a 
curve drawn to follow closely the data from reference 97 in the range 
from 1.5° to 20° K and from reference 98 in the range from 20° to 
298.15° K. From 298.15° to 453.70° K, the melting point, an assumed 
linear equation for heat capacity was fitted to the enthalpy increment 
reported by reference 99 for this range. 

The heat of fusion, 717.1 calories per mole, and the heat capacities 
from the melting point to 1200° K were taken from reference 99. The 
linear temperature dependence of heat capacities given in this reference 
for the range from 693° to 1173° K was assumed to apply up to 2500° K. 

See page 8 for discussion of integration for enthalpy and entropy. 


LiCl (Gas) 

The rotational constant was calculated from the high estimate of the 
interatomic distance given by reference 100, r = 2.022 A. The high esti- 
mate for LiF in reference 100 compares well with the experimental value. 


LiCl (Crystal, Liquid) 

From 100° to 300° K, Cp, Hrp - Hq, and Srp were taken from refer- 
ence 101. From 400° to 883° K, Cp, HiJ - Hq, and Sip were derived from 
equation (i) of reference 102. The heat-capacity data from these two 
references join smoothly. 

For the liquid, a constant heat capacity of 15 calories per mole 
per °K, estimated from equation (2) of reference 102, was assumed up to 
6000° K. 


The heat of fusion, 4760 calories per mole, was taken from refer- 
ence 103. 
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LiF (Crystal, Liquid) 

Below 200° K, the heat-capacity data were taken from reference 104, 
and the enthalpy and entropy increments were obtained by the analytical 
method described on page 8. From 298.15° to the melting point of 
1121.3° K, C°, Hrjji - Hq, and Srp were taken from reference 105. The heat- 
capacity data from these two references join smoothly. 

The constant heat capacity, 15.51 calories per mole per °K, reported 
by reference 105 for the liquid from 1121.3° to 1200° K was assumed up 
to 6000° K. The heat of fusion, 6471.0 calories per mole, was taken 
from reference 105. 


LiO (Gas) 

Two possible ground-state assignments are suggested for LiO, the 
2 IT state of OH and the 2 Z state of Group III oxides. Since the 
halides and the hydrides of Groups I and III have the same ground-state 
configurations, a 2 Z state was assumed for LiO and NaO. The inter- 
atomic distance, r = 1.82 A, was assumed to be the same as that for LigO. 
The values of o) e and o) e x e were estimated from comparisons with other 
light-element diatomic molecules. 


LigO (Gas) 

The frequencies were estimated according to equations ( II, 189), 

( 11,190), and ( II, 191) of reference 12. The force constant kp was 
assumed to be the same as the LiO diatomic force constant, 3.14X10 5 
dynes per centimeter, while the kg/z 2 constant was estimated to be 
0.65X10 5 dynes per centimeter by comparison with similar molecules (see 
table 40 of ref. 12) . 

The heat of formation was obtained from the heat of sublimation at 
0° K, 106.115 kilocalories per mole (ref. 106). 


LigO (Crystal, Liquid) 

For the crystal, values of C°, Hrp - H§, and were taken from 

reference 107 for temperatures from 100° to 300° K and from the equations 
in reference 108 for temperatures from 400° K to the melting point, 

1700° K (ref. 109) . The data from the two references join smoothly. 

It was assumed that the entropy of fusion was equal to that of NagO, 
8.4 calories per mole per °K (ref. 109), which gives an enthalpy of fusion 
of 14,280 calories per mole. The heat capacity for the liquid was esti- 
mated to be 21.5 calories per mole per °K. 



43 


LiOH (Gas) 

The frequencies were estimated by taking an average of the two Li 2 0 
stretching frequencies , an average of the two HgO stretching frequencies, 
and an average of the bending frequencies of both the LigO and the HgO 
molecules. 

Bond lengths were assumed to be those of LipO and E p 0 with an assumed 
bond angle of 105°. 

The heat of formation was obtained from the following reaction re- 
ported by reference 110 at 1300° K: 

Li 2 0(c) + H 2 0(g) = 2Li0H(g) - 79.012.0 kcal 


LiOH (Crystal, Liquid) 

Values of Cp, Hrp - Hq, and were taken from reference 111 for 

temperatures from 100° to 300° K and from the equations given in refer- 
ence 108 for temperatures from 400° to 744.3° K, the melting point. The 
data from these two references join smoothly. 

A heat of fusion of 5010 calories per mole was taken from refer- 
ence 108. 

The constant value of heat capacity of the liquid, 20.74 calories 
per mole per °K, given in reference 108 for temperatures to 900° K is 
assumed to apply to 6000° K. 


(LiOH) 2 (Gas) 

The frequencies and the structure were assigned according to the 
suggestions of reference 110. Six frequencies were taken from (LiF) 2 j 
the remaining 0— H stretching and Li-OH bending frequencies are from the 
monomer, LiOH. 

The trans configuration was assumed with the H atoms 60° above and 
below the plane. 

The heat of formation was calculated from the heat of dimerization 
at 1300° K reported by reference 110: 

2Li0H(g) = (LiOH) g (g) + 60 kcal 


Mg (Crystal, Liquid) 


Heat-capacity data were taken from a curve drawn to follow closely 
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the data of reference 112 from 5° to 15° K, reference 113 from 15° to 
298.15° K, reference 114 from 330° to 543° K, and reference 115 from 
700° to 923° K, the melting point. The heat of fusion, 2140 calories per 
mole, was taken from reference 115. See page 8 for discussion of inte- 
gration for enthalpy and entropy. 

A constant heat capacity for the liquid of 8 calories per mole per 
°K was estimated for the range from 923° to 2500° K from the enthalpy 
data of reference 115 in the range 923° to 1100° K. 


MgCl (Gas) 

The interatomic distance,, r = 2.18 A, was assumed to he the same as 
that in MgCl 2 . 


MgCl 2 (Gas) 


The values of v 2 and V3 were taken from reference 62; vq was 
estimated by using equation ( 11,195) of reference 12 with the force con- 
stant, kq = 1.9X10^ dynes per centimeter, given in reference 62. 


MgF 2 (Gas) 

Frequencies were assumed to be in the same proportion to respective 
MgClg frequencies as BeF 2 is to BeClg . 


MgF 2 (Crystal, Liquid) 

The heat-capacity data taken from reference 116 in the range from 
54° to 246° K joined smoothly to the data calculated from the heat- 
capacity equation given in reference 40 for the range from 400° to the 
melting point, 1536° K. The heat capacities at 298.15° and 300° K were 
read from a plot of these data. From 0° to 300° K, enthalpy and entropy 
increments were obtained by the analytical method described on page 8. 
From 400° to 1536° K, Cp and increments of enthalpy and entropy were 
derived from the equations of reference 40. 

For the liquid, the enthalpy data of reference 117 in the range 
from 1539° to 1760° K were fitted by the method of least squares to the 
equation of a straight line. The resulting constant heat capacity, 
22.664 calories per mole per °K, was assumed up to 6000° K. 

From the crystal and the liquid enthalpy data, the implied heat of 
fusion is 13,884.0 calories per mole. 
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MgFCl (Gas) 

The frequencies were estimated by taking an average of the two MgF 2 
stretching frequencies, an average of the two MgClg stretching frequencies, 
and an average of the bending frequencies of both the MgFg and the MgClg 
molecules . 

The bond lengths, r(Mg— F) = 1.77 A and r(Mg— Cl) = 2.18 A, were 
taken from MgF 2 and MgC^. 

The heat of formation was estimated to be the average of the MgCl 2 
and MgF 2 values. 

MgO (Crystal) 

A heat-capacity curve drawn through the data of reference 118 in 
the range from 20° to 300° K joined smoothly to the data calculated from 
the heat-capacity equation given in reference 40 in the range from 400° 
to 1500° K. Above 1500° K the heat -capacity curve was extrapolated to 
an estimated maximum value of 14.5 calories per mole per °K at 3000° K. 
From 0° to 300° K the enthalpy and entropy increments were obtained by 
the analytical method described on page 8. From 400° to 1500° K, Cp and 
increments of enthalpy and entropy were derived from the equations of 
reference 40. From 1500° to 3000^ K, values of C° were read from the 
curve and the enthalpy and entropy increments were obtained analytically. 


MgOH (Gas) 

One stretching frequency and the bending frequency were taken to be 
the same as the corresponding NaOH values. The remaining frequency was 
estimated to be 750150 cm”-*- by examining the frequencies for NaO, NaF, 
NaOH, LiO, LiF, LiOH, BeO, BeF, BeF 2 , MgO, MgF, and MgFg . 

Bond lengths were assumed to be those of Mg0(c) (ref. 119) and 
H 2 0(g) with the bond angle taken to be 105°. 

The heat of formation was obtained from the bond dissociation energy 
of MgOH reported by reference 120, D§(Mg— OH) = 5615 kilocalories per mole. 


MgS (Gas) 

The A state spectroscopic constants reported in reference 16 were 
assumed to be those for a ground state. The rotational constant 

was calculated from the estimated bond length, r = 2.15 A, obtained from 
a correlation of force constants and internuclear distances in similar 
molecules . 
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NF (Gas) 

The fundamental frequency was estimated to be the average of the 
stretching frequencies of NF^. 

The interatomic distance, r - 1.371 A, was assumed to be the same 
as the N— F bond length in NF3 . 

The dissociation energy was assumed to be one-third the heat of 
atomization of NF3. 


Ml ( Gas ) 


Dggs .15(^2— FF2) = 20 kilocalories per mole, which is an average value 


The heat of formation was obtained from the N 2 F 4 dissociation energy, 


from references 121 and 122. 


from reference 122 


> (^ 298 . 15 ) 


The heat of formation of NgF 4 was taken 

— -2 kilocalories per mole, 
f 


N 2 F 2 (Gas) 

Rotational and vibrational data are for the chemically inactive 
trans isomer (ref. 123) . 


m z (Gas) 

The heat of formation was calculated from the following reaction 
at 0° K reported by reference 124: 

m 2 = NO + - 0 2 - 12.795 kcal 


N 2 0 4 (Gas) 

The heat of formation was calculated from the dissociation energy 
of Dq(N 02~ NOg) = 12.71 kilocalories per mole. This value was ob- 

tained from a third-law treatment of the vapor -pres sure data of refer- 
ence 124 by using the free-energy data herein for N0 2 and Ng0 4 . 


Na (Gas) 


The heat of formation was computed from the equation 
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RT ln PKa 


Partial pressures of monatomic sodium were computed at the boiling 
points of 1154.61° and 896.6° K (ref. 125) corresponding to saturated 
pressures of 1.0 and 0.05 atmosphere, respectively. These values yielded 
an average heat of formation of 25.65 kilocalories per mole at 0° K. 


Na (Crystal, Liquid) 

Heat-capacity data were taken from the following sources: from 1.5° 

to 20° K, reference 126; from 35° to 300° K, reference 127 (by using data 
from the highly pure cast sample); from 350° to 370.98° K (the melting 
point), reference 128. These data fit together smoothly. 

The heat of fusion, 621.8 calories per mole, and heat capacities for 
the liquid between 370.98° and 1200° K were taken from reference 128. 

The C° curve was then graphically extrapolated. Enthalpy and entropy 
for the solid and the liquid were analytically integrated as described on 
page 8. 


(NaCl) 2 (Gas) 

The heat of formation was calculated from the heat of dimerization 
at 1000° K reported in reference 129: 

2NaCl(g) = (NaCl) 2 (g) + 48.5 kcal 


NaF (Gas) 

The fundamental frequency cru, was calculated from an estimated 
force constant by using equation (III, 91) of reference 16. Force con- 
stants of the alkali halides were plotted against interatomic distance 
and against ionization potentials to obtain this estimate (see ref. 130). 

The rotation constant B e was calculated from the interatomic 
distance, r — 1.840 A, given in reference 100. A plot of the values of 
a e /B e for the alkali halides obtained from reference 100 was used to 
obtain an estimate for a e . 

The heat of formation was calculated from an average heat of subli- 
mation, 65.7 kilocalories per mole, at 298.15° K. This average is ob- 
tained from seven independent values, six of which are selected in refer- 
ence 131 from a third-law treatment of the data, while the seventh is 
inferred from the dissociation energy measured in reference 132. The 
heat of formation of HaF(c), (^§98.15)p “ “136.3 kilocalories per mole, 
was taken .from reference 133. 
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(NaF) g (Gas) 

The bond length, r(Wa-F) = 2.02 A, was taken to be 10 percent higher 
than that of the monomer,, since the LiF dimer distance is 10 percent 
greater than the monomer distance. The angles were considered equal to 
those of (LiF) g since (LiCl)g and (NaClJg have equal angles. 

The heat of formation was calculated from the heat of dimerization 
at 1000° K reported in reference 129 : 

2HaF(g) =5 (NaF)g(g) + 56.9 kcal 
NaO (Gas) 

The ground state was assumed to be a % state (see LiO (Gas)). 


NaOH (Gas) 

The frequency vq was taken from reference 134, V 3 was estimated 
to be the same as the corresponding LiOH frequency, and the bending fre- 
quency was estimated to be somewhat less than the LiOH frequency. 

The structure is assumed to be analogous to LiOH. The Ha-0 bond 
length, 2.16 A, was estimated by using the following bond-length ratio: 

r Na0H^ a-J ^ r Li20(Li— 0) 

r NaF( Wa ~ F ) r LiF( La “ F ) 

The heat of formation was calculated from the heat of sublimation 
reported by reference 135, (AH^gg.qg^ = 46.4 kilocalories per mole. 


( NaOH) g (Gas) 

The frequencies and the structure were assigned by analogy to 
(Li OH) g* Six dimer frequencies are from (HaF) 2 ; the remaining two, 0 — H 
stretching and Ha-OH bending, are from the monomer. 

The Na-0 bond length (r = 2.25 A) was estimated by using the follow- 
ing bond-length ratio: 

r ( HaOH ) 2 ^ Na_0 ) r (LiOH) 2 ^ Li_ ° ^ 

r Na0H^ a ~°) r Li0H^" i_0 ) 
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The heat of formation was calculated from the heat of dimerization 
at 800° K reported in reference 136: 

2NaOH(g) = (NaOH) 2 (g) + 54 kcal 
0 2 (Gas) 

Thermodynamic functions were calculated by using the method described 
in reference 13 (see section entitled ’'Closed form for rotation" in this 
report). Vibrational energy was cut off at 41,260 cm"-*- for all states 
except the Bo2 u state., which was cut off at 57,127.5 cm"-*-. 

OH (Gas) 

Thermodynamic functions were taken from reference 9. (See HS for 
interpolation and extrapolation techniques . ) 

P (Crystal, Liquid) 

For the solid, heat capacities from 15° to 315° K were taken from 
reference 137. Values of ~ Hq and Srp up to 317.30° K, the melting 
point, were integrated from these data by the analytical method described 
on page 8. 

The heat of fusion, 157.43 calories per mole, was taken from refer- 
ence 137. 

The heat capacity for the liquid at 320.15° K (ref. 137) was assumed 
to be constant from 317.30° to 2500° K. 


PC1 3 (Gas) 

The heat of formation of PC1 3 was obtained from the heat of forma- 
tion of the liquid, (AH 2 98.15)f — -79.4 kilocalories per mole, reported 
in reference 138 and the heat of vaporization, (AH 2 g 8 .i 5 ) v - 7.78 kilo- 
calories per mole, reported in reference 50. 

PF 3 (Gas) 

The dissociation energy was calculated from an average bond energy 
given in reference 139, Dq(P— F) - 117 kilocalories per mole. 
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PH 3 (Gas) 

The heat of formation was taken to be the average of two values ; 
(^298.15)f = 1*3±0.4 kilocalories per mole (ref. 140) and 

(AHggg. 25)^ - 2.21 kilocalories per mole (ref. 50). 

S (Gas) 

The heat of formation was calculated from the dissociation energy 
of Sg; Dq = 101 kilocalories per mole (ref. 141 ) . 

S (Crystal, Liquid) 

Heat capacities up to 300° K were taken from reference 142. Values 
of H|p - H§ and Srp up to 300° K were analytically integrated as de- 
scribed on page 8. 

Values of 0°, H§ - h£ 98>15 ; and s£ - S 298.15 from 400 ° to 700 ° K 
were interpolated from data given in reference 143. Reference 143 gives 
data at very close temperature intervals to show the effect of heat- 
capacity transitions occurring at 368.54°. 388.36° (the melting point), 
and 432.25° K. 

The heat of fusion; 410.5 calories per mole; was taken from refer- 
ence 143. 

The heat capacity; 7.694 calories per mole per °K; given in refer- 
ence 143 at the normal boiling point; 717.75° K, was assumed to be con- 
stant up to 2500° K. 


SCI (Gas) 

The vibrational frequency was estimated from SClg. 

The interatomic distance; r - 1.99 k, was assumed to be the same as 
that in SgClg and SClg. 

The heat of formation was calculated from the heat of formation of 
^2^2 anc ^ ^ rom bhe bond energy; Dggg -^(S— S) 5* 69.1 kilocalories per 
mole; assumed for SgFg. 


SC1 2 (Gas) 

A bond length of 1.99 A and a bond angle of 102° were selected from 
the data given in reference 119. 
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The heat of formation was calculated from the average free-energy 
change estimated from the following equilibrium-constant equation re- 
ported by reference 144 as a function of temperature: 


p 


SCI-- 


log io ^172 


S 2 P C1; 


4478 

T 


2.82 


(760° K < T < 1100° K) 


S 2 C1 2 (Gas) 

A C 2 (symmetry group) configuration with the S— Cl bonds at right 
angles was assumed from reference 145. Average bond angles and lengths 
are from reference 119: r(S— Cl) = 1.99 A, r(S— S) — 2.05 A; and angle 
C1SS = 104°. 

The heat of formation was calculated from the heat of formation of 
the liquid^ (^ 298 . 15)1 = “14 *4 kilocalories per mole (ref. 50 ) , and 
the heat of vaporization; (AH 4 pq >2 ) v - 8.61 kilocalories per mole 
(ref. 50). The adjustment of the heat of vaporization at 411.2° K to 
298.15° K was estimated to be 1.04 kilocalories per mole. 


SF (Gas) 

The vibrational frequency was estimated from SF 2 . 

The interatomic distance; r = 1.56 A, was assumed to be the same as 
that in SFg . 

The dissociation energy ; p 2 98 .l 5 ( 8 — p ) = 78 kilocalories per mole; 
was estimated to be one-sixth the total bond energies in SFg. 


SF 2 (Gas) 

The frequencies were estimated from S— F group bending and stretching 
frequencies in SF^; SFg; and S0 2 F 2 . 

A bond angle of 95° and a bond length of 1.56 A are average values 
from S0F 2 and S0 2 F 2 . 

The heat of formation was calculated from an average S— F bond energy; 
78 kilocalories per mole at 298.15° K; estimated to be one-sixth the heat 
of atomization of SFg. 
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SF 4 (Gas) 

The heat of formation was calculated from an average S~i F bond energy, 
78 kilocalories per mole at 298.15° K, estimated to be one-sixth the heat 
of atomization of SFg. 


SFg (Gas) 

The interatomic distance, r(S— F) = 1.56 A, was assumed to be the 
same as the interatomic distance measured for S 2 F 4 q in an electron dif- 
fraction study reported in reference 146. 


S 2 F 2 (Gas) 

The frequencies were estimated from corresponding frequencies of 
other molecules . 

A Cg (symmetry group) structure analogous to SgClg was assumed with 
an S— F bond length of 1.56 A. 

The heat of formation was calculated from the S— S bond dissociation 
energy, b 2 gQ.p 5 (FS— SF) = 69.1 kilocalories per mole, estimated from 
H 2 S 2 as suggested by reference 6. Values of the heat of formation of 
liquid R 2 S 2 , (/^298.15)f - -5.5 kilocalories per mole, and heat of vapor- 
ization of liquid H 2 S 2 J, (^343. 5 ) v - 8*4 kilocalories per mole, were 
taken from reference 50. In order to obtain the heat of formation of 
the gas at 298.15° K, heat capacities for the liquid and the gas, 29 and 
18 calories per mole per °K, respectively, were estimated by the method 
described in reference 147. The S— F bond energy, 78 kilocalories per 
mole at 298.15° K, was estimated to be one-sixth the heat of atomization 
of SFg. 


S0G1 (Gas) 

The frequencies were estimated by taking the average stretching 
frequency of S0 2 , the average stretching frequency of SC1 2 , and the 
average bending frequency of both molecules. 

The bond angle, 106°, and bond lengths, r(S—0) *= 1.45 A and 
r(S— Cl) « 2.07 A, were taken from the S0C1 2 structure given in refer- 
ence 148. 

The heat of formation was calculated from the S-Cl bond energy ob- 
tained by assuming both S-Cl bond energies in S0C1 2 to be equal (see 
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SOF (Gas)), that is, ^ g8>15 (C10S-Cl) = 54.8 kilocalories per mole. 

S0C1 2 (Gas) 

The heat of formation was obtained from the heat of formation of 
the liquid, (AH§95.65)f = 58.5 kilocalories per mole (ref. 149), which 
was assumed to be the same at 298.15° K, the heat of vaporization, 

(AH§ 4 q g) = 7.41 kilocalories per mole (ref. 50) , and the heat capacity 

of the liquid, C° = 28.8 calories per mole per °K (ref. 50) . 


SOF (Gas) 

The frequencies were estimated from S0 2 and SF 2 according to the 
procedure described for S0C1. 

The bond angle, 107°, and the bond length, r(S-O) = 1.41 A, were 
taken to be the same as those reported for S0F 2 (ref. 150 ) . The S— F 
bond length, 1.56 A, was considered to be an average bond length from 
S0F 2 and S0 2 F 2 . 

The heat of formation was calculated from an average S-F bond dis- 
sociation energy, 3D 2 98.15 (FOS— F) — 86 kilocalories per mole, which was 
estimated from the following reaction obtained from ion appearance po- 
tential measurements of reference 151: 

S0 2 F 2 (g) = S0 2 (g) + 2F(g) - 7.46 ev 

Both bond energies in S0F 2 were assumed to be equal, although it was 
suggested in reference 151 that the first bond may be 10 times stronger 
than the second. Based on the previous assumptions, the following heat 
of reaction was calculated at 298.15° K: 

S0F 2 (g) » SOF(g) + F(g) - 86 kcal 


S0F 2 (Gas) 

The heat of formation was calculated by assuming that the S=0 bond 
energy was the same as that for S0C1 2 , that is, 

D 298 ^(l^S^) = D 298.15( C1 2 S= °) = 104.8 kilocalories per mole. 


Si (Crystal, Liquid) 

For the solid, heat capacities from 2.5° to 300° K were taken from 
reference 152 and from 400° to 1685° K (the melting point) they were 
computed from the following equation (ref. 153, eq. (4)): 
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C° = 5.551 + 0.8785(10“ 3 )T - 2.- 9 . 0757 ( iq5 ) 
y T 2 

The data from these two references join smoothly. Enthalpy and entropy 
were analytically integrated as described on page 8. 

For the liquid, the enthalpy data of reference 154 in the range 
1688° to 1825° K were fitted by the method of least squares to a linear 
equation: 

H°(2) - H2 98>15 (c) = 6.143 T + 10,334.8 

This equation, which differs slightly from the equation in reference 154, 
was used to extrapolate the thermodynamic properties of liquid silicon 
up to 6000° .K. The heat of fusion implied by the difference in enthalpy 
between solid and liquid at 1685° K is 12,031.6 calories per mole. 


SiCl (Gas) 

The interatomic distance, r = 2.01 A, for the ground state was 
assumed to be the same as the Si-Cl bond length in SiCl 4 (ref. 119). 


SiCl 2 (Gas) 

The frequencies were taken to be in the same proportion to the 
corresponding SiCl 4 frequencies as SiF 2 is to SiF 4 . 

An average bond length of 2.03 A and bond angle of 110° were taken 
from similar molecules (ref. 119) . 

The heat of formation was calculated from the heat of reaction 
obtained from a thermodynamic third— law treatment of the vapor —pressure 
data of reference 155: 

SiCl 4 (g) + Si(c) = 2SiCl 2 (g) - 77.42 kcal 

A second-law treatment of the data supported this value of the heat of 
reaction. The corrected vapor— pressure data of reference 156 were also 
considered; however, while the third-law treatment of their data gave 
results in good agreement with those of reference 155, the second-law 
treatment gave values that differed significantly. The data of refer- 
ence 155 were therefore preferred to those of reference 156. 


SiF 2 (Gas) 


The heat of formation was calculated from an estimated dissociation 



energy of SiFq, -^298 qg^iF^— 2F) ~ 298.2 kilocalories per mole. This 
value was estimated by assuming the first three Si— F bond energies in 
SiF 4 to be equal and the last to be the SiF dissociation energy. 
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SiH (Gas) 

Thermodynamic functions were taken from reference 9. See HS (Gas) 
for interpolation and extrapolation techniques. 


SiOg (Gas) 

The heat of formation was calculated from the heat of sublimation 
of a-quartz, (AH§ 98>15 ) s = 13618 kilocalories per mole (ref. 157), 

where the heat of formation of a-quartz was taken from reference 158, 
(AH 898 . 15) f ~ -217 . 7410.33 kilocalories per mole. 
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R-^A 













42,579.9 

819. 6 

4.79 



i [ .559] 

a [ . 004 ] 



b [ 1 . 04 ] 
















MgH 

25.328 

1 

X 2 Z 

2 

0 

1495.3 

31.5 

-0.15 


5.8147 

.1667 

-0.0073 

— 

325 

10X10 -6 


16, 23 






^ q 27fl ^ 

1fiin g 

An 77 

1.48 


A T7A^ 

1 AA] 








40.32 


x 1 ^ 



782.99 

5.15 


.5713 

.0050 



1.21 

.02 


23 













a T_H 

2 

,. c . f) ^ 






nnAA 



1 T 7? 







Biz 












.025 




56.386 





523 

2.91 



[.262] 

a [ . 0018] 



b [ . 263] 


16 












n 2 

28.016 

2 

X*Z 

1 

0 

2357.78 

14.185 

-.0124 


1.9978 

.01708 

-.0000460 


b [5 . 74] 



23, 189 






Aq 7( _ R 

Ufin nq 

1 AAR 

-.025 


1 440 

01 3 







NP 

33.008 


3 



[990] 

J [10.5] 


[1.112] 

a [ .016] 



b [5 . 61} 















NH 

15.016 

1 

y-3- 

3 


k [3298.4] 

k [86.5] 



16.6670 

.646 



1685 



16, 190, 191 














1. 

2 

14,922 

3186 

a [29] 



16.537 

(.17} 



b [1782] 



21 

















23,571 

3480 




1 1S.400 




b [1457 ] 





















A 3 n 


29,777.09 

k [3232.5] 

k [99.2] 



16.6927 

.744 



1758 

40 













NO 

30.008 


2 n . 


_ 

1903.79 

13.97 

-.0012 


1.7056 

.018 



b [5 . 48] 



16, 192 


n l/2 













120.9 

1903.44 

13.97 

-.0012 


1.7056 

.018 



b [5 . 48] 







u 3/2 








NS 

46.074 





1218.25 

7.67 



.77287 

.00611 



1.22 



23 















2 

223 

1218.25 

7.67 



. 77287 

.00611 



1.22 







X II 3 /2 














39,882.4 

961.6 

8.64 



.6938 

.0054 



b [1 . 44] 





















39,920.6 

939.9 

4.80 



.6938 

.0054 



b [1.51] 







R U 3/2 












B 2 Z 


43,383.9 

[ 1402 . 8 J 

(8.74) 



.82917 

a [ . 0066] 



b [1.16] 















Na^ 

45 . 982 

2 

xiz 

1 

0 

159.23 

.726 

-.0027 


.15471 

.00079 

-.00003 

— 

' .5837 

.0047 



16, 23 

Nacl 

58 . 448 


xiz 



365 

a [2 . 04J 



m . 216903 

.001597 

. 000005 


b [ . 306 ] 



100, 130 












v x T 







( 47A7) 

[ nn^Qj 






inn i ^n 

NaH 

23.999 

1 

X 1 ! 

1 

0 

1172.2 

19.72 

.160 

-.005 

4.9009 

.1353 



332 

-3 


16 

NaO 

38.991 



2 

0 

(665) 

(4.8) 



(.4898) 

( .00495) 



b (1 . 06 ] 















°2 6 

32.000 

2 

X 3 Z 

3 

n -. 244 

1580.1618 

12.070 

.0546 

-.00143 

1.445306 

.015785 



°4. 955 

.088 


23, 13, 32, 193 




1, 

2 

n 7j 918 . 13 

1509.1 

12.9 



1.4260 

.0171 

























n 13,195.22 

1432.5066 

13.94661 

-.01075 


1.400067 

.018163 



5.35 

.007 
















A 3 y 


n 36,096 

818.9 

22.49 



1.06 

a [ . 0293] 



b [6 . 9] 



















B 3 Z 

_ 

n 49. 802.1 

700.27 

8 . 0003 

■*7R07 


.819 

.011 



4.38 
















Approximated by assuming relation In ref. 16, 



^Calculated by assuming relation in ref. 16, 
p. 107: D e = 4Bg/c0g . 


e See appendix C. 

Approximated by assuming relation given in ref. 16, 
eq. (VIII, 1), p. 456: ajJ/fiJ = cu'/B|.. 

Approximated by assuming linear Birge-Sponer relation: 

- “i/ 4D 0- 


Ac(l/2) given in ref. 190 and the relation in footnote a 
were used to obtain o> e and ui e x e . 


%. 

%i (Y 01 is nearly equal to B e ; see ref. 16). 
n Values are T e . 

°H e = 1.3S7X10 -13 . 

P e = -3.22X10" 17 . 




TABLE I. - Concluded. MOLECULAR CONSTANTS OF DIATOMIC GASES 

[Numbers in braces were estimated by reference quoted; numbers in brackets were estimated for this report (see appendix C or Indicated footnote).] 


SCI 

SF 

so 

Si 2 

SiCl 


Molec- 

ular 

weight 


64.132 

67.523 

51.066 

48.066 
56.18 
63.547 


Syxn- 

metry| 

num- 

ber 


SiH 


Elec- 

tronic 

state 


X"Z 

A 1 ]! 

X 3 2 

a 3 h 

xA 

aA 

x 2 n 

x 2 n 

b 2 s 

A 2 2 

x 2 n 

x 2 n 

x 3 z 

x 2 n 

x 2 n 

x 3 z 

x 3 x 

x 2 n 

x 2 n 

B 2 2 

c 2 a 

x 2 n 

x 2 n 

A 2 2 

B 2 2 

C 2 Z 


X 2 2 

B 2 2 

X 1 ! 

Ain 

X 1 ! 

„l n 


Statis- 

tical 

weight 


T 0 > 


34,434.30 

0 

29,321.9 

0 

39,688.52 

0 

222.6 

30,696.27 

40,485.54 


0 

0 

207.9 

34.186.0 
41,241.3 

0 

161.92 

22,787.64 

34,638.48 

39.455.1 

47.491.2 


24,236.53 

0 

42,640.4 

0 

34,910.1 


cm~i 


780.89 

618.88 

2415 

1938 

1337.13 

1103.00 
1233.32 
1233.32 

1166.1 
1391.05 

739.0 

739.0 
724.69 

[535] 

[850] 

1147.57 

505.78 

533.3 

533.3 

698.7 
671. 5 

857.0 
857.0 

718.04 
1010.47 

890.8 
1002.4 


1150.872 

1030.284 

1240.50 

852.06 

748.3 

511.2 


<B e x e» 

cm~i 


2-820 
[2.97] 
[55] 
p [28 ] 
6.982 
7.221 
6.57 
6.57 
14.10 
6.99 
3.0 
3.0 
2.844 
J [5 .85] 
J [6.30] 
S.109 
1. 96 
2.18 
2.18 
1.39 
2.16 
4. 66 
4.66 
10.152 
4.818 
5.8 
5.63 


We* 

■1 


cm 


cm _ i 


6.5508 

16.7194 

5.91 

6.43 

2.55 

2.37 


-.045 


B e> 

cm~i 


0.30359 
.27520 
8.505 
8.114 
.78608 
. 73059 
.7330 
.7330 
.7475 
.7800 
.29 
.29 
.2948 
[.2528] 
[.5807] 
.71941 
.2367 
[.266] 
[.266] 
i [.348] 

1 [ .334] 
.5808 
.5808 
.57752 
.62613 
.6034 
.624 


“ 1 , 

cm~i 


.7300 

.7225 

.72620 

.63033 

.30265 

.26550 


0.001477 
.00169 
a [ . 186 ] 
P t.l77] 
.00557 
.00663 
.0055 
.0055 
.0088 
.0054 
a [ .0015] 
a [ . 0015 ] 
.00159 
a [ .00273] 
a [. 00546] 
.00561 
. 00134 
a [ .0015] 
a [ .0015] 
a [ . 0010] 
a [ . 0015 ] 

. 00565 

.00565 

.00939 

.00461 

.0067 

.0055 


“ 2 , 

cm~i 


a 3» 

cra"i 


.00566 

.01035 

.00507 

.00693 

.00148 

.00202 


cm"i 


D [0.184]xl0" 
3 [.218] 

430 

b [569] 

1.09 
b [1 . 28] 
b [l.04] 
b [ 1 . 04 ] 
b [1.23] 
b [ . 981] 
b [.179] 
b [ . 179] 

.2 

b [ . 2261 
b [ 1 . 08 ] 
1.131 
b [ . 207 ] 
b [ . 265] 
b [.265] 
b [ . 345 j 
b [ . 331] 
b [1 .07 ] 
b [ 1 . 07 ] 
b [1.49] 
b [ . 962] 
b [l.ll] 
b [ .967] 


»1. 


02* 


195, 196, 197 


-0.00051x10" 


198 

199 

16, 119 


16, 200 


1.179 
b [1.42] 
1.02 
1.43 
.200 
b [ .286] 


Approximated by assuming relation in ref. 16, 

6 t/ailx J3 3 6B 2 

p. 108 : a e = \ e - 

b Calculated by assuming relation in ref. 16, 
p. 107: D e = 4 b5/cu?. 


See appendix C. 

Approximated by assuming relation given in ref. 16, 
eq. (VIII, 1), p. 456: tUg/Be = cu^/B^. 

Approximated by assuming linear Birge-Sponer relation: 
o) e x e = o)|/4D3. 


Approximated by assuming relation 
m o x o _ McFo an(J a e a e 
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TABLE II. - MOLECULAR CONSTANTS OF POLYATOMIC GASES 

[Numbers in braces were estimated by reference quoted; numbers in brackets were estimated 
for this report (see appendix C or Indicated footnote) . ] 

(a) Harmonic oscillators. 


Gas 

Molec- 

ular 

weight 

Sym- 

metry 

num- 

Statis- 

tical 

weight 

Frequencies, 

v i( d i), 

cm" 1 

Moments of inertia, 
(s) ( cm 2 ) 

References 



ber 




X B 



aici 3 

133*351 

6 

1 

[345], [240], 610(2), [150](2) 

[40.438]xl0“ 39 

[40.438]xl0 -39 

[80.876]xl0 -39 

41 

A1F 3 

83.98 

6 

1 

[670], [370], [ 975] (2) , [280)(2) 

[13.67] 

[13.67] 

[27.35] 

— 

ai 2 o 

69.96 

2 

1 

[1079], (351), (921) 

[!. 726] 

[15.389] 

[17.115] 

44 

ai 2 o 2 

85.96 

2 

1 

[ 1000] (2) , { 930) (S) , [600], [200) 

[4.474] 

[15.389] 

[19.864] 

44 

A10C1 

78.437 

1 

1 

[1000], [220] (2), [450] 
[1090], [270] (2), [710] 
[470], [240], [960] 


[28.65] 

[15.98] 

[26.43] 



A10P 

61.98 


1 




BClg 

81.734 

2 

2 

[1.166] 

[27.59] 



BC1 3 

117.191 

6 

1 

471, 458.7, 961.9(2), 243.2(2) 

26.428 

26.428 

52.855 

119, 202, 203 

bf 2 

48.82 

2 

2 

[890], [480], [1460] 

[.586] 

[7.935] 

[8.521] 

— 

BP 3 

67.82 

6 

1 

888, 696.69, 1463.9(2), 480.7(2) 

7.9352 

a 7 . 9352 

15.870 

12, 204, 205 

BPC1 

65.277 

1 

2 

[650], [340], [1180] 

[.77985] 
f .3378) 

[14.858] 

( .3378) 

[15.637] 

(.6756) 


bh 3 

13.844 

6 

1 

[2384], [802], { 2976 } (2) , [1765)(2) 

206 

bo 2 

42.82 

2 


1070, 464(2), 1322 

[2066), 1910, [570], [565] (2) , (287) (2) 
2073(2), 1240, 730, 457, 259, 460, 522, 480 


a 8.502 

24.923 

30.545 


207 

55 

b 55, 208, 209 

53.64 

2 

1 



B 2°3 

69.64 

2 

1 

2.9336 

33.479 

B0C1 

62.277 

1 

1 

[680], [450] (2), [2040] 

1037, 807. 333, [1200] (2), [720], [450], 
[740] (2) , [1390] ( 2) , [1450] (2) , 390(2), 
150(2), [330] (2) , [160] (2) 


[16.71] 

[96.66] 



(B0C1) 3 

186.831 

6 

1 

[96.66] 

[193.33] 

b 333, 334 

BOF 

45.82 

1 

1 

[1020], [530] (2), [2200] 

(1356), [807], [540], [1200](2), 718, [530], 
966(2), 1391(2), 1455(2 , t400](2), [160] (4), 
[350] (2) 


[9.009] 

[45.833] 



(B0F) 3 

137.46 

6 

1 

[45.833] 

[91.667] 

b 333, 334 

BeCl 0 

79.927 


1 

[370], 482(2), 1113 
[670], 825(2), 1520 
[1350], [650] (2), [490] 
(1200 } (3) , [600] (2), [300] 


36.06 

12.37 

[20.92] 

[7.058) 


62, 65 
62, 65 
62, 65 

4(12/31/60), 5 

BeP 2 

BePCl 

47.013 

2 

1 



63.47 

1 

1 



(Be0) 2 

50.026 

4 

1 

{3. 976) 

(11.033) 

(Be0) 3 

75.039 

6 

1 

(1200) (6) , (600) (6) 

(16.55) 

[16.55] 

[33.10] 

5 

(Be0) 4 

100.052 

8 

1 

( 1200 ) (8) , ( 600) (8) , (300) (2) 

(37.671) 

(37.671) 

[75.341] 

4(12/31/60), 5 

Be(OK)g 

43.029 

2 

1 

[610], (620) ( 2) , (1350), { 1595 ) (4) , ]3680}(2) 

1300, 550(2), 2200 

458, 218(2), 794(3), 310(3) 


[16.361] 

a 6.S39 

48.626 



36.033 

2 

1 



210 

b 80, 211 

CC1 4 

153.839 

12 

1 

48.626 

48.626 

CF 3 

69.011 

6 

2 

[1030], [660], [1360] (2) , [650](2) 
[2918], b 1362(2), [3173] 

[2920], 580, [3170] (2), [1360] (2) 

[7.997] 

[7.997] 

.3551 

.2928 

[15.99] 


ch 2 

ch 3 

14.027 

2 

3 

84, 212 
86 

15.035 

6 

2 

.2928 

.5856 

C 2 H 4 

28.054 

4 

1 

3019.3, 1623.3, 1342.4, 2989.4, 1443.9, 3069, 
1055, 3105.5, 995.0, 825, 943, 949.2 

.5759 

2.809 

3.384 

213 

c 2 n 2 

52.038 

2 

1 

2328.5, 850.6, 2157.6, 507.2(2), 235(2) 
567, 1827, 285, 849, 440, 580 


a ’°17.7S8 

d 24.4336 


214, 215 
216, 217 

coci 2 

98 . 925 

2 

1 

d 10. 6256 

d 35 . 1018 

C0F 2 

66.011 

2 

1 

965, 1928, 626, 1249, 584, 774 

d 7 . 10284 

d 7. 13977 

d 14. 2677 

119, 218, e 219 

C0FC1 

82.468 

1 

1 

776, 1868, 501, 1095, 415, 667 

[7.0208] 

[16.378] 

[23.399] 

119, 217, 218 

cif 3 

92.457 

2 

1 

752, 528, 326, 703, 434, 364 

6.1126 

18.1791 

24.3133 

220, 221 

C1 £ 0 

86.914 

2 

1 

688, 320, 969 

2.0221 

23.081 

25.103 

222, 223 

hbo 2 

43.828 

1 

1 

3680, 2030, 1420, (1250), (600), (700) 

.11549 

9.1052 

9 . 2207 

224 

H3B03 

61.844 

3 

1 

3250, 1060, 881, 652, 824, 3150(2), 1440(2), 
544(2), 1185(2), 209(2) 

8.363 

8.363 

16.73 

225, 226 

(hbo 2 ) 3 

131.484 

3 

1 

( 3500 ) (3), (1300)(2), {1150), [1100], (1000}(4) 
(950), ( 900 3(2), ( 750) (2) , { 600) (3) , (550), 

[5 00 3(2), [4501(2), (3501(3), (250), (200)(2) 

44.624 

44.624 

A 

89.249 

224 

HCO 

29.019 

1 

2 

[3000), 1860, 1083 

d . 12515 

d l . 8729 

d l . 9901 

227, 228 

(ilCl) £ 

84.794 

4 

1 

(330), [296), [385), [356], 335, 460 

3. 9592 

38.358 

42.317 

229, 230, 231 

(LlF)g 

51.88 

4 

1 

[465], [365], [407), (385), 460, 640 

(2.943) 

(9.858) 

(12.80) 

229, 230, 232 


°D 0 = 4x10"® cm- 1 . 

^Calculated from A 0 , B 0 , or Cq. 


e Revlsed rotational constants were received directly 
from D. F. Smith. 


QRKsHUAJ. 


OF 


PAGE IS 
QUALITY 


Calculated from B e 
See appendix C. 
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TABLE II. - Continued. MOLECULAR CONSTANTS ON POLYATOMIC CASES 

[Numbers in braces were estimated by reference quoted; numbers in brackets were estimated 
for this report (see appendix C or indicated footnote).] 

(a) Concluded. Harmonic oscillators. 


Gas 

Molec- 

ular 

weight 

Sym- 

metry 

num- 

ber 

Statis- 

tical 

weight 

Frequencies, 

vi( d iL 

cm -1 

Moments of inertia, 
( E )(cm 2 ) 

References 

I A 

I B 

*c 

(LiP) 3 

77.82 

6 

1 

(900](6), { 300 ) ( 6 ) 

{18.67}xl0“ 59 

(18.67)xKT 39 

(37.34)xKT 39 

4(12/31/60) 

Li 2 0 

29.88 

2 

1 

[1040], [650], [1100] 

1.344 

5.121 

6.465 

233 

Li OH 

23.948 

1 

1 

[1070], [1120], [3710] 

[ . 13248 ] 

[2.7697] 

[2. 9022] 

— 

(lioh) c 

47.896 

2 

1 

(465], [365], [407], (385), [460], [640], 

(3.6450) 

[12.740] 

(15.969) 

110, 229 





(3710](2), [1120] (4) 





MgClg 

95.234 

2 

1 

[300], 295(2) , 597 


55.95 


62, 65 

MgPg 

62.32 

2 

1 

[540], [500] (2), [820] 



19.77 


65 

MgFCl 

78.777 

1 

1 

[680], [400] (2) , [450] 


[33.84] 



- 

MgOH 

41.328 

1 

2 

[750], [950], [3710] 

[.13319] 

[7.4480] 

[7.5812] 

119 

nf 2 

52.008 

2 

2 

1069.6, 573.4, 930.7 

1.203 

7.373 

8.576 

234 

hf 3 

71.008 

3 

1 

1031, 642, 907(2), 497(2) 

7 . 8545 

7.8545 

14.3544 

235, 236 

NpFp 

66.016 

2 

1 

1010, 1636, 592, 989, 421, 360 

.91905 

21 . 244 

22.163 

b 123 

NH 3 

17.032 

3 

1 

3336.18, 949.87, 3443.381(2), 1626.1(2) 

.28146 

a . 28146 

f > S .4S173 

237, 238, 239 

NpOi 

92.016 

4 

1 

1379.5, 808, 266, [50], 1712, 482, 429, 672, 

12.51 

22.61 

35.12 

240, 241, 242 





1748, 381, 1262, 750 





(NaCl) 2 

116.896 

4 

1 

265, 159, 226, 155, 222, 260 

16.48 

48.16 

64.65 

229, 243 

(KaP) 2 

83.982 

4 

1 

350, 209, 270, 201, 294, 313 

[11.54] 

[16.20] 

(27.75) 

229 

NaOH 

39.999 

1 

1 

437, [950], [3710] 

[.13325] 

[7.8929] 

[7.8261] 

134 

(NaOH)g 

79.998 

2 

1 

(350), (209), (270), (201), (294), (313), 

[16.178] 

[17.640] 

[33.399] 

229, 110 





(3710] (2) , (950)(4) 





P 4 

123.900 

12 

1 

606, 363(2), 464.5(3) 

25.117 

25.117 

25.117 

244, 245 

PC1 3 

137.346 

3 

1 

507.4, 260.1, 493.5(2), 189.0(2) 

32.48 

32.48 

57.76 

246, 247 

PP 5 

87.975 

3 

1 

892, 487, 860(2), 344(2) 

10.43 

10.43 

17.45 

248, 249 

™3 

33.999 

3 

1 

2322.9, 992.0, 2327.7(2), 1122.4(2) 

.6263 

.6263 

.7200 

250 

sci 2 

102.980 

2 

1 

208, 514, 535 

5.75 

28.16 

33.91 

b 119, 251, 

SpClp 

135.046 

2 

1 

106, 206, 438, 448, 245, 537 

14.853 

59.852 

65.844 

b 119, 145 

cn 

ro 

70.066 

2 

1 

[750], [540], [850] 

[3.207] 

[8.346] 

[11.55] 


sf 4 

108.066 

2 

1 

889, 715, 557, 239, 401, 867, 532, 728, 463 

17.454 

19.549 

25.719 

252 

SF 6 

146.066 

24 

1 

775, 644(2), 932(3), 613(3), 524(3), 344(3) 

30.707 

30.707 

30.707 

b 146, 253 

s 2 f 2 

102 . 132 

2 

1 

[825], [580], [420], [725], [310], [230] 

[7.4334] 

[30.822] 

[32.465] 

— 

S0 3 

80.066 

6 

1 

1068, 495, 1391(2), 529(2) 

8.148 

8.148 

16.296 

254, 255 

S0C1 

83.523 

1 

2 

[525], [360], [1260] 

[2.7547] 

[18.142] 

[20.897] 


soci 2 

118.98 

1 

1 

1230, 490, 344, 194, 445, 284 

13.499 

36.866 

47 . 600 

148, 256, 257 

SOF 

67.066 

1 

2 

[800], [530], [1260] 

[2.1169] 

[8.3742] 

[10.491] 


sof 2 

86.066 

1 

1 

1333, 808, 530, 410, 748, 390 

d 9.7404 

d 10.042 

d 16.942 

150, 258 

so 2 f 2 

102.066 

2 

1 

1269, 848, 544, 388(2), 1502, 553, 885, 539 

d 16.343 

d 16.541 

d 16 .593 

259, 260, 261 

Si 3 

84.27 

2 

1 

(358), ( 281) (2) , [620] 


(47.22) 


262 

S1C1 2 

99.004 

2 

1 

[410], [240], [560] 

[4.53] 

[32.55] 

[37.08] 

119 

S1C1 4 

169.918 

12 

1 

424, 150(2), 608(3), 221(3) 

63.42 

63.42 

63.42 

12, 119 

SiF 2 

66.09 

2 

1 

778, 427, 947 

1.312 

10.92 

12.23 

263 

SiF 4 

104.09 

12 

1 

800, 268(2), 1031(3), 391(3) 

19.95 

19.95 

19.95 

264 

S1H 4 

32.122 

12 

1 

2187, 978(2), 2183(3), 910(3) 

.97725 

.97725 

. 97725 

265 

Si0 2 

60.09 

2 

1 

(885), ( 378 ) (2) , (1295) 

— 

(12.27) 


266 


Calculated from B e or Bq. ^Calculated from Ag, Bq, or Cg. ®p = 1.450x10 3 °K _ b 

b See appendix C. ^Calculated from C e . 





Molecular 

weight 

Statistical 

weight 

Symmetry 

number 


-1 151xl0" 8 13.SX10 -8 4.24X10 -8 l.lxlO” 8 5.547xl0“ 8 293.6xl0“ 8 17.89xl0 -8 

2. 13xl0“ 5 1. 7xl0 -5 

r 50.011 88.011 16.043 26.038 44.011 60.077 76.143 61.476 67.457 27.027 18.016 34.082 46.008 44.016 


81 83, 119 267, 268 269, 270 


275 276, 277 278, 279 


18.016 34.08246.008 


Unperturbed vibrational frequency. 
b v g = 729.25(2). 

C Xi5 = -11.75; x 25 - -0.85; = -5.73; 

X 45 “ _l2,65 ' x 55 = “2.27. 
dg 44 “ -1-10 (incorrect sign reported by 
ref. 269); g^ = 2.49. 


Adjusted for the isotopic mixture. 
Derived from moments of inertia giv 
B 0' 

^ 1 1 
B e - B 0 + 1 a l + a 2 + 5 a 3- 


a l ~ a l + 2r ll + r 12 + '2 r 13 
a 2 = “2 + \ r 12 + r 2 3 

a 3 = a 3 + 2r 33 + r 23 + \ r 13- 
n «? = -1.31X10 -3 cm -1 ; ct B = -2.15X10 -3 cm - 


822 = X U - B 0 + 2 y lll + y 2U + 2 y 3 ll' 
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TABLE III. - THERMODYNAMIC PROPERTIES 
(1) A1 (gas); molecular weight, 26.98 


r, 

°K 

cal/mole °K 

cal/mole 

c° 

•V* 

cal/mole °K 

cal/mole 

H fy 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

'og |0 K f 

A Hf, 
cal/mole 

1 og i o ^ 

0 


0 

— 

0 

75760.4 

76857.6 


0 


too 

6.0209 

588.2 

33.3444 

2746. 3 

76354.6 

77331. 1 

- 162.0725 

0 

0 

200 

5.2899 

1144.8 

37.2314 

6301.5 

7691 1.2 

77454. 1 

-77.497 1 

0 

0 

298. t 5 

5. 1 125 

1653.6 

39.3038 

10064.8 

77420.0 

77420.0 

-49.6388 

0 

0 

300 

5. 1 107 

1663. 1 

39.3354 

10137.5 

77429.5 

77418.7 

-49.2889 

0 

0 

400 

5.0472 

2170.5 

40.7956 

14 147.7 

77936.9 

77328.6 

-35. 1966 

0 

0 

500 

5.0181 

2673.6 

41.9184 

18285.6 

78440.0 

77204.5 

-26.7528 

0 

0 

600 

5.0024 

3174.6 

42.8318 

22524.5 

78940.9 

77048.6 

-2 1. 1340 

0 

0 

TOO 

4.9931 

3674.3 

43.602 1 

26847.2 

79440.7 

76862-0 

-17. 1293 

0 

0 

800 

4.9872 

4173.3 

44.2685 

31241.5 

79939.7 

76645.0 

-14. 1338 

0 

0 

900 

4.9831 

4671.8 

44.8556 

35698.2 

80438.2 

76397.9 

-1 1.8109 

0 

0 

a 1000 

4.9802 

5170.0 

45.3805 

40210.5 

80936.3 

73605.1 

-9.9994 

0 

0 

1 too 

4.9781 

5667.9 

45.8550 

44772.7 

81434.2 

73403.0 

-8.5392 

0 

0 

1200 

4.9765 

6165.6 

46.288 1 

49380. 1 

81932.0 

73200.8 

-7.3256 

0 

0 

1300 

4.9752 

6663.2 

46.6864 

54029. 1 

82429.5 

72998.3 

-6.30)4 

0 

0 

1400 

4.9742 

7160.6 

47.0550 

58716.4 

82927.0 

72795.8 

-5.4261 

0 

0 

1500 

4.9734 

7658.0 

47.3982 

63439.3 

83424.4 

72593.2 

-4.6696 

0 

0 

1600 

4.9728 

8155.3 

47.7192 

68195.3 

83921.7 

72390.5 

-4.0093 

0 

0 

1700 

4.9722 

8652.6 

48.0206 

72982.5 

84418.9 

72187.7 

-3.4286 

0 

0 

1800 

4.9718 

9149.8 

48.3048 

77798.9 

84916.2 

71984.9 

-2.9137 

0 

0 

1900 

4.9714 

9646.9 

48.5736 

82642.9 

85413.3 

71782.1 

-2.4543 

0 

0 

2000 

4.971 1 

10144. 1 

48.8286 

87513. 1 

85910.4 

71579.2 

-2.0420 

0 

0 

2100 

4.9708 

1064 1.2 

49.071 1 

92408.2 

86407.5 

71376.3 

-1.6702 

0 

0 

2200 

4.9706 

1 1 138.2 

49.3024 

97327.0 

86904.6 

71 173.4 

-1.3331 

0 

0 

2300 

4.9704 

1 1635.3 

49.5233 

102268.3 

8740 1.7 

70970.5 

-1.0261 

0 

0 

2400 

4.9703 

12132.3 

49.7348 

107231.3 

87898.7 

70767.5 

-0.7456 

0 

0 

2500 

4.9702 

12629.3 

49.9377 

112215.0 

88395.7 

70564.5 

-0.4882 

0 

0 

2600 

4.970 1 

13126.3 

50. 1327 

1 17218.6 

88892.7 

70361 .5 

-0.2512 

0 

0 

2700 

4.9702 

13623.4 

50.3203 

12224 1.3 

89389.7 

70158.5 

-0.0324 

0 

0 

2800 

4.9703 

14120.4 

50.5010 

127282.4 

89886.8 

69955.6 

0. 1700 

0 

0 

2900 

4.9705 

14617.4 

50.6754 

132341.3 

90383.8 

69752.6 

0.3581 

0 

0 

3000 

4.9709 

15114.5 

50.8439 

137417.3 

90880.9 

69549.7 

0.5330 

0 

0 

3100 

4.9715 

15611.6 

51.0069 

142509.9 

91378.0 

69346.8 

0.6963 

0 

0 

3200 

4.9723 

16108.8 

5 1 .1648 

147618.5 

91875.2 

69 144.0 

0.8489 

0 

0 

3300 

4.9735 

16606. 1 

51.3178 

152742.7 

92372.5 

6894 1 .3 

0.9916 

0 

0 

3400 

4.9750 

17103.5 

51.4663 

157882.0 

92869.9 

68738.7 

1 . 1257 

0 

0 

3500 

4.9769 

17601.1 

51.6105 

163035.8 

93367.5 

68536.3 

1.2517 

0 

0 

3600 

4.9794 

18098.9 

51.7508 

168203.9 

93865.3 

68334. 1 

1.3705 

0 

0 

3700 

4.9824 

18597.0 

51.8873 

173385.9 

94363.4 

68132.2 

1.4824 

0 

0 

3800 

4.9862 

19095.4 

52.0202 

178581.3 

9486 1.8 

67930.6 

1.5883 

0 

0 

3900 

4.9908 

19594.3 

52. 1498 

183789.8 

95360.6 

67729.4 

1.6883 

0 

0 

4000 

4.9964 

20093.6 

52.2762 

189011.1 

95860.0 

67528.8 

1.7831 

0 

0 

4100 

5.0030 

20593.6 

52.3996 

194244.9 

96359.9 

67328.7 

1.8729 

0 

0 

4200 

5.0107 

21094.2 

52.5203 

199490.9 

96860.6 

67129.4 

1 .9581 

0 

0 

4300 

5.0188 

21595.5 

52.6382 

204748.9 

97361.8 

66930.6 

2.0392 

0 

0 

4400 

5.0291 

22097.8 

52.7537 

210018.5 

97864.2 

66733.0 

2.1164 

0 

0 

4500 

5.0403 

22601.2 

52.8668 

215299.5 

96367.5 

66536.3 

2. 1900 

0 

0 

4600 

5.0535 

23105.8 

52.9777 

220591.8 

98872.2 

66341.0 

2.2601 

0 

0 

4700 

5.0685 

23611.9 

53.0866 

225895.0 

99378.3 

66147. 1 

2.3272 

0 

0 

4800 

5.0854 

24119.6 

53. 1935 

231209.0 

99886.0 

65954.8 

2.3910 

0 

0 

4900 

5.1035 

24628.8 

53.2985 

236533.6 

100395.2 

65764.0 

2.4523 

0 

0 

5000 

5.1243 

25 140.2 

53.4018 

241868.6 

100906.6 

65575.4 

2.5110 

0 

0 

5100 

5.1473 

25653.8 

53.5035 

247213.9 

101420.2 

65389.0 

2.5670 

0 

0 

5200 

5. 1 727 

26169.8 

53.6037 

252569.3 

101936.1 

65204.9 

2.6208 

0 

0 

5300 

5.2004 

26688.4 

53.7025 

257934.6 

102454.8 

65023-6 

2.6725 

0 

0 

5400 

5.2307 

27209.9 

53.7999 

263309.7 

102976.3 

64845. 1 

2.7220 

0 

0 

5500 

5.2636 

27734.6 

53.8962 

268694.6 

103501.0 

64669.8 

2.7696 

0 

0 

5600 

5.2992 

28262.7 

53.99)4 

274086.9 

104029. 1 

64497.9 

2.6154 

0 

0 

5700 

5.3376 

28794.5 

54.0855 

279492.8 

104560.9 

64329.7 

2.8595 

0 

0 

5800 

5.3774 

29329.6 

54.1785 

284905.9 

105096.0 

64164.8 

2.902 1 

0 

0 

5900 

5.4214 

29869.5 

54.2708 

290328.4 

105635.9 

64004.7 

2.9450 

0 

0 

6000 

5.4402 

30398.0 

54.3594 

295758.6 

106164.4 

63833.2 

2.9823 

0 

0 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Al , 932° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(2) A1 (crystal, liquid); molecular weight, 26.98 


r t 

°K 

col/mole °K 

cal/mole 

5 r- 

cal/mole °K 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

log lO K f 

AHf, 

cal/mole 

log io K 



0 

0 

0 

-1091.2 

0 


-76857.5 


tea 

3.117 

114.7 

1.651 

50.4 

-976.5 

0 

0 

-77331.1 

162.0725 

200 

5.160 

548.3 

4.5 75 

366.7 

-542.9 

0 

0 

-77454. 1 

77. 4971 

296.15 

3*813 

1091.2 

6.775 

928.8 

0 

0 

0 

-77420.0 

49.6388 

300 

5.82 7 

1 102.0 

6.811 

941. 3 

10.8 

0 

0 

-77418.7 

49.2889 

400 

6. 124 

1649. 5 

8. 52 8 

1711.7 

608. 3 

0 

0 

-77328.6 

35.1966 

5 CO 

6.4 20 

2326.7 

9. 926 

2 7.3 6.3 

1235.5 

0 

0 

-77204.5 

26.7528 

6C0 

6.716 

2963. 5 

11.123 

3690. 3 

1892. 3 

0 

0 

-77048.6 

2 1 . 1340 

7C0 

7.0 12 

3669.9 

12.160 

4356.1 

2578. 7 

0 

0 

-76862.0 

17.1293 

8GC 

7.303 

4365.9 

13.136 

6122.9 

3294.7 

0 

0 

-76645.0 

14.1338 

900 

7.60 4 

5131.5 

14.014 

7481. 1 

4040. 3 

0 

0 

-76397 . 9 

11.8109 

b 932 

7.659 

5376.4 

14.281 

7933.5 

4283.2 

0 

0 

-76229. 1 

1 1 .1623 

93 2 

7.0 

7946.4 

17. 038 

7933.5 

6853. 2 

0 

0 

-73692.8 

11.1623 

1000 

7 . C 

8422.4 

17.531 

9108.6 

7331 .2 

0 

0 

-73605.1 

9. 9994 

1 1 GO 

7.0 

9122.4 

18. 199 

10896.5 

8031.2 

0 

0 

-73403.0 

8.5392 

1200 

7.G 

9822.4 

18. 808 

12747.2 

8731.2 

0 

0 

-73200. 8 

7.3256 

1300 

7 . C 

10522.4 

19.368 

14656.0 

9431.2 

0 

0 

-72998. 3 

6.3014 

1 900 

7.0 

11222.4 

19. d87 

166 19. 4 

10131.2 

0 

0 

-72795.8 

5.4261 

150C 

7.0 

11922.4 

20.370 

136 32.6 

10831.2 

0 

0 

-72593.2 

4.6696 

1600 

7.0 

12622.4 

20. 82 1 

20691.2 

11531.2 

0 

0 

-72390. 5 

4.0093 

1700 

7 . C 

13322.4 

21.246 

22795.8 

12231.2 

0 

0 

-72187.7 

3.42 8b 

lfSCC 

7 . C 

14022.4 

21.646 

24940. 4 

12931.2 

0 

0 

-71985.0 

2.9137 

1900 

7 . C 

14722.4 

22.024 

27123.2 

13631.2 

0 

0 

-71782.1 

2.4543 

2000 

7 . 0 

15422.4 

22.383 

29343.6 

14331.2 

0 

0 

-71579.2 

2.0420 

2100 

7.0 

16122.4 

22. 725 

3 1600 . 1 

15031.2 

0 

0 

-71376. 3 

1.6702 

2200 

7.0 

16822-4 

23.051 

33399-8 

1 5731 .2 

0 

0 

-71173.4 

1.3331 

2300 

7.0 

17522.4 

23. 362 

36210.2 

16431.2 

0 

0 

-70970.5 

1.0261 

2 4C0 

7. 0 

18222.4 

23.660 

38561.6 

17131.2 

0 

0 

-70767.5 

0. 7456 

2500 

7.0 

18922.4 

23.946 

4o942-6 

17831.2 

0 

0 

-70564. 5 

0.4882 

2600 

7.0 

19622.4 

24.220 

43349.6 

18531.2 

0 

0 

-70361.5 

0.2512 

2 70C 

7.0 

20322.4 

24.484 

45784.4 

19231.2 

0 

0 

-70158.5 

0.0324 

2 8CC 

7.0 

21022.4 

24. 739 

48246.8 

19931.2 

0 

0 

-59955. 6 

-0.1700 

2900 

7.0 

2 1722.4 

24.984 

50731.2 

20631 .2 

0 

0 

-69752.6 

-C.3581 

3000 

7.0 

22422.4 

2a. 222 

5 3243. 6 

21331.2 

0 

0 

-69549.7 

-C .5330 

3 1 CO 

7.0 

23122.4 

25.451 

55775. 7 

22031.2 

0 

0 

-69346.3 

-0.6953 

3200 

7. 0 

23822.4 

25.673 

5,3331 .2 

22 73 1.2 

0 

0 

-69144. 3 

-0.8489 

'3 300 

7.0 

24522.4 

25.889 

60911. 3 

23431.2 

0 

0 

-68941.3 

-0.9916 

3400 

7.0 

25222.4 

26.098 

63510.8 

24131.2 

0 

0 

-68736.7 

-1.1257 

35 00 

7.0 

25922.4 

26.301 

66131.1 

24831.2 

0 

0 

-68536.3 

-1.2517 

3600 

7.0 

26622.4 

26.498 

68770. 4 

25531.2 

0 

0 

-68334.1 

-1.3705 

3 ICO 

7.0 

2 7322.4 

26.690 

71430.6 

26231.2 

0 

0 

-68132.2 

-1.4824 

38 CO 

7.0 

28022.4 

26.876 

74106.4 

26931 .2 

0 

0 

-67930.6 

-1.5883 

3900 

7.0 

28722.4 

27.066 

76803.3 

27631.2 

0 

0 

-67729.4 

-1.6883 

4000 

7.0 

29422.4 

27.235 

79517.6 

28331.2 

0 

0 

-67528. B 

-1.7831 

4100 

7.0 

30122.4 

27.408 

82250.4 

29031 .2 

0 

0 

-67328.7 

-1.8729 

42CC 

7.0 

30822.4 

27.577 

350C1.0 

29731.2 

0 

0 

-67129.4 

-1.9581 

A 300 

7.0 

31522.4 

27.742 

87 768 . 2 

30431.2 

0 

0 

-66930.6 

-2.0392 

4400 

7. C 

32222.4 

27.903 

90550.8 

31131.2 

0 

0 

-66733.0 

-2.1164 

4 5 CO 

7.0 

32922.4 

28.060 

93347.6 

31831.2 

0 

0 

-66536. 3 

-2. 1900 

4600 

7.0 

33622.4 

23.214 

96 162.0 

32531.2 

0 

0 

-66341.0 

-2.2601 

4 70C 

7.0 

34322.4 

28.364 

98-98 8 . 4 

33231. 2 

0 

0 

-66147. 1 

-2.3272 

4 e c o 

7.0 

35022.4 

23.512 

101835.2 

33931.2 

0 

0 

-65954.8 

-2.3910 

49C. C 

7.0 

35722. 4 

2 8 • 6b6 

104692. 0 

34631.2 

0 

0 

-65764.0 

-2.4523 

5000 

7.0 

36422.4 

28. 797 

107562. 6 

35331.2 

0 

0 

-655 75.4 

-2.5110 

0 1 00 

7.0 

3 712 2.4 

20. 936 

110451.2 

36031.2 

0 

0 

-65389.0 

-2.5670 

*>20 0 

7.0 

37822.4 

29.072 

1 13352. 0 

36731.2 

0 

0 

-65204.9 

-2.6208 

530u 

7.0 

38 5? 2 . 4 

29.20 5 

1 lo264. 1 

37431.2 

0 

0 

-65023.6 

-2.6725 

6 40C- 

7.0 

39222 .4 

29. 336 

119192.0 

38131.2 

0 

0 

-64845 . 1 

-2 . 7220 

0 5 0 C 

7.0 

39922.4 

29.465 

122135.1 

3883 1.2 

0 

0 

-64669.3 

-2.7696 

5600 

7. C 

40622 .4 

29. 591 

125087.2 

39531.2 

0 

0 

-64497.9 

-2.8154 

9 7 00 

7.0 

41322.4 

29. 71 5 

12 805 3 . 1 

40231.2 

0 

0 

-64329.7 

-2. 8595 

OR 00 

7.0 

42027. 4 

2 7.836 

131026.4 

4093 1.2 

0 

0 

-64164.8 

-2.9021 

9900 

7.0 

42722.4 

2 9 • 9 b 6 

134018.0 

41631.2 

0 

0 

-64 u04 • 7 

-2.9430 

60 CC 

7.0 

43422.4 

30. 0 74 

13 7021 .6 


42331.2 

0 

0 

-63 833.2 

-2.9823 


< V/° refers to crystal state. 
b Melting point. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(3) Al 2 (gas)} molecular weight, 53.96 


r, 


H f~ H 0' 

cal/mole 

C° 

* T > 

cal/mole °K 

-irf-W 

cal/mole 

H T' 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

cal/mole °K 

cal/mole 

(A H?) f , 
cal/mole 

'og, 0 «f 

A Hf, 
cal/mole 

l °9|0*' 

0 

ICO 

7.5893 

0 

711.2 

44.9583 

0 

3784.6 

114532.8 

115244.0 

116715.2 
1 17197.0 

-247.0179 

-37000.0 

-37465.1 

77.1271 

2CC 

8.4503 

1520. 7 

50.5345 

8586.2 

116053.4 

117139.2 

-118.9535 

-37768.9 

36.0406 

298. 15 

8. 7508 

2367.0 

53.9735 

13725.2 

116899.8 

116899.8 

-76.8516 

-37940.2 

22,4261 

300 

8.7543 

2383.2 

54.0277 

13825.1 

116916.0 

1 16894.4 

-76.3232 

-37942.9 

22.2546 

AGO 

8.8931 

3266.3 

56.5673 

19360.6 

117799.1 

116582.5 

-55.0599 

-38074.7 

15. 3333 

500 

8.9748 

4160.0 

58.5611 

25120.6 

118692.8 

116221.8 

-42.3386 

-38187.2 

11.1671 

600 

9.0322 

5060.5 

60.2027 

31061.2 

119593.2 

115808.6 

-33.8862 

-38288.6 

8.3818 

700 

9.0779 

5966. 1 

61.5986 

37153.0 

120498.8 

115341.4 

-27.8714 

-38382.5 

6 * 3 8 ( i 

800 

9.1171 

6875.8 

62.8134 

43374.9 

121408.6 

114819.2 

-23.3799 

-38470.7 

4*8876 

900 

9.1525 

7789.4 

63.8893 

49711.0 

122322.1 

114241.5 

-19.9032 

-38554.2 

3.7187 

a 1000 

9.1855 

8706.3 

64.8553 

56149. 1 

123239.0 

108576.6 

-17.2173 

-38633.6 

2.7816 

1100 

9.2169 

9626.4 

65.7323 

62679. 1 

124159.2 

108096.8 

-15.0651 

-38709.3 

2.0133 

1200 

9.2472 

10549.6 

66.5356 

69293.1 

125082.4 

107620. 0 

-13.2793 

-38781.6 

1.3718 

1300 

9.2768 

11475.8 

67.2769 

75984.2 

126008.6 

107146.2 

-11.7747 

-38850.5 

0.8281 

1400 

9.3059 

12405.0 

67.9655 

82746.7 

126937.7 

106675.3 

-10.4910 

-38916.3 

0.3612 

1500 

9.3345 

13337.0 

68.6085 

89575.7 

127869.7 

106207.3 

-9.3833 

-38979.0 

-0.0441 

1600 

9.3628 

14271.8 

69.2118 

96467.1 

128804.6 

105742.2 

-8.4179 

-39038.8 

-0.3993 

1700 

9.3909 

15209.5 

69.7803 

103416.9 

129742.3 

105279.9 

-7.5704 

-39095.6 

“0 *7132 

1800 

9.4188 

16150.0 

70.3178 

110422.1 

130682.8 

104820.4 

-6.8201 

-39149.5 

-0.9926 

1900 

9.4465 

17093.3 

70.8278 

117479.6 

131626.0 

104363.6 

-6.1515 

-39200.6 

-1.2429 

2000 

9.4741 

18039.3 

71.3131 

124586.8 

132572.1 

103909.7 

-5.5526 

-39248.8 

-1.4685 

2100 

9.5C16 

18988. 1 

71.7760 

131741.5 

133520.9 

103458.5 

-5.0133 

-39294.2 

-1.6729 

2200 

9.5291 

19939.6 

72.2186 

138941.3 

134472.4 

103010.0 

-4.5251 

-39336.8 

-1.8588 

2300 

9.5565 

20893.9 

72.6428 

146184.6 

135426. 7 

102564.3 

-4.0811 

-39376.6 

-2.0288 

2400 

9.5838 

21850.9 

73.0501 

153469.3 

136383.7 

102121.3 

-3.6759 

-39413.7 

-2.1848 

2500 

9.6110 

22810.7 

73.4419 

160794.1 

137343.4 

101681.0 

-3. 3049 

-39448.0 

-2.3284 

2600 

9.6382 

23773.1 

73.8194 

168157.2 

138305.9 

101243.5 

-2.9635 

-39479.6 

-2.4611 

2700 

9.6654 

24738.3 

74.1836 

175557.5 

139271.1 

100808.7 

-2.6489 

-39508.4 

-2.5840 

2800 

9.6926 

25706.2 

74.5356 

182993.6 

140239.0 

100376.6 

-2.3583 

-39534.5 

-2.6983 

2900 

9.7197 

26676.8 

74.8762 

190464.2 

141209.6 

99947.2 

-2.0884 

-39558.0 

-2.8047 

3000 

9.7468 

27650.2 

75.2062 

197968.5 

142182.9 

99520.5 

-1.8382 

-39578.8 

-2.9041 

3100 

9.7739 

28626.2 

75.5262 

205505.2 

143159.0 

99096.6 

-1.6046 

-39597.0 

-2.9971 

3200 

9.8C10 

29604.9 

75.8370 

213073.4 

144137.7 

98675.3 

-1.3866 

-39612.6 

-3.0844 

3300 

9.8281 

30586.4 

76. 1390 

220672.3 

145119.2 

98256.8 

-1.1831 

-39625.8 

-3. 1664 

3400 

9.8551 

31570.6 

76.4328 

228300.9 

146103.3 

97840.9 

-0.9922 

-39636.4 

— 3 * 2436 

3500 

9.8821 

32557.4 

76.7189 

235958.6 

147090.2 

97427.8 

-0.8129 

-39644.8 

-3. 3164 

3600 

9.9092 

33547.0 

76.9976 

243644.5 

148079.7 

97017.3 

-0.6442 

-39650.8 

-3.3851 

3700 

9.9362 

34539.2 

77.2695 

251357.9 

149072.0 

96609.6 

-0.4854 

-39654.7 

-3.4502 

3800 

9.9632 

35534.2 

77.5348 

259098. 1 

150067.0 

96204.6 

-0.3353 

-39656.6 

-3.5118 

3900 

9.9902 

36531.9 

77.7940 

266864.6 

151064.6 

95802.2 

-0.1938 

-39656.6 

-3.5703 

4000 

10.0172 

37532.2 

78.0472 

274656.7 

152065.0 

95402.6 

-0.0597 

-39655.0 

-3.6259 

4100 

10.0441 

38535.3 

78.2949 

282473.9 

153068.1 

95005.7 

0.0671 

-39651.8 

-3.6787 

4200 

10.0711 

39541 . 1 

78.5373 

290315.5 

154073.8 

94611.4 

0.1872 

-39647.4 

-3.7290 

4300 

10.0581 

40549.5 

78.7746 

298181.2 

155082.3 

94219.9 

0.3014 

-39641.4 

-3.7770 

4400 

10.1251 

41560.7 

79 . 007 C 

306070.3 

156093.5 

93831 . 1 

0.4099 

-39635.0 

-3.8228 

4500 

10.1520 

42574.5 

79.2349 

313982.4 

157107.3 

93444.9 

0.5134 

-39627.8 

-3. 8665 

4600 

10. 1790 

43591 . 1 

79.4583 

321917.1 

158123.9 

93061.5 

0.6118 

-39620.6 

-3.9084 

4700 

10.2059 

44610.3 

79.6775 

329874.0 

159143. 1 

92680.7 

0.7059 

-39613.5 

-3.9484 

4800 

10.2329 

45632. 3 

79.8927 

337852.5 

160165.0 

92302.6 

0.7953 

-39606.9 

-3.9868 

4900 

10.2598 

46656* 9 

80. 1039 

345852.4 

161189.7 

91927.3 

0.8810 

-39600.7 

~4 • 0236 

5000 

10.2868 

47684.2 

80.3115 

353873.2 

162217.0 

91554.6 

0.9630 

-39596.2 

-4* 05 89 

5100 

10. 3137 

48714.3 

80.5155 

361914.5 

163247.0 

91184.6 

1.0411 

-39593.3 

-4.0928 

5200 

10.3407 

49747.0 

80.7160 

369976.1 

164279.8 

90817.4 

1.1161 

-39592.5 

-4.1255 

5300 

10 . 3676 

50782.4 

80.9132 

378057.6 

165315.2 

90452.8 

1. 1881 

-39594.4 

-4. 1568 

5400 

10.3945 

51820.5 

81.1073 

386158.7 

166353.3 

90090.9 

1.2570 

-39599.3 

-4.1871 

5500 

10.4215 

52861.3 

81.2982 

394279.0 

167394.1 

89731.7 

1.3229 

-39607.9 

— 4 • 2 1 62 

5600 

10.4484 

53904.8 

81.4863 

402418.2 

168437.6 

89375.2 

1.3865 

-39620.6 

-4.2443 

5700 

10.4754 

54951.0 

81.6714 

410576. 1 

169483.8 

89021.4 

1.4475 

-39638.1 

-4. 2/15 

58C0 

10.5023 

55999.9 

81.8538 

418752.4 

170532.6 

88670.2 

1.5066 

-39659.3 

-4.2977 

5900 

10.5292 

57051.5 

82.0336 

426946.8 

171584.2 

88321.8 

1.5630 

-39687.6 

-4.3230 

6000 

10.5561 

58 1 C 5 . 7 

82.2108 

435159.0 

172638.5 

87976.1 

1.6172 

-39690.2 

-4. 3474 


3 A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Al, 932° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(4) A1C1 (gas); molecular weight, 62.437 


r, 

°K 

c° 


c° 

op 

1 

£ 

1 

H h 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A 

cal/mole 

lo 9| 0 Kf 

A Hf, 
cal/mole 

, 0 9 | 0 ^ 

0 


0 


0 

-13808.7 

-11620.8 


-117026.7 


ICO 

7.0577 

696.9 

46. 1583 

3918.9 

-13111.8 

-11386.6 

29.6770 

-117414.8 

251.9774 

2C0 

7.7805 

1437.6 

51.2629 

8815.0 

-12371.1 

-11442.2 

17.2253 

-117729.7 

123.5333 

298. 15 

8.2870 

2228.7 

54.4744 

14012.8 

-11580.0 

-11580.0 

13.0891 

-117950.6 

81. I486 

300 

8.2938 

2244.0 

54.5256 

14113.7 

-11564.7 

-11583.0 

13.0368 

-117954.4 

80.6155 

400 

8.5634 

3088.3 

56.9525 

19692.7 

-10720.4 

-11750.9 

10.9138 

-118147.9 

59. 1 178 

500 

8.7150 

3952.9 

58. 8812 

25487.7 

-9855.8 

-11940.5 

9.6204 

-118327.3 

46.1987 

600 

8.8C91 

4829.4 

60.4790 

31458.0 

-8979.3 

-12155.1 

8. 7434 

-118496.2 

37.5731 

700 

8.8729 

5713.7 

61.8420 

37575.7 

-8095.0 

-12396.5 

8.1052 

-118655.2 

31.4034 

800 

8.9194 

6603.4 

63.030C 

43820.6 

-7205.3 

-12665.5 

7.6164 

-118805.2 

26.7701 

900 

8.9555 

7497.2 

64.0827 

50177.2 

-6311.5 

-12962.5 

7.2277 

-118947.0 

23.1620 

a 1000 

8.9850 

8394. 3 

65.0279 

56633.6 

-5414.4 

-15803.5 

6.8688 

-119081.3 

20.2721 

1100 

9.0101 

9294. 1 

65.8854 

63179.9 

-4514.6 

-16052.6 

6.5522 

-119209.1 

17.9050 

1200 

9.0320 

10196.2 

66.6704 

69808.2 

-3612.5 

-16300. 7 

6.2845 

-119331.1 

15.9304 

1300 

9.0518 

11100.4 

67.3941 

76511.9 

-2708.3 

-16547.9 

6.0545 

-119447.9 

14.2579 

1400 

9.0700 

12006.5 

68.0656 

83285.3 

-1802.2 

-16794.4 

5.8543 

-119560.1 

12.8230 

1500 

9.0870 

12914.4 

68.6920 

90123.6 

-894.3 

-17040.0 

5.6783 

-119668.2 

11.5782 

1600 

9. 1C31 

13823.9 

69.2789 

97022.4 

15.2 

-17285.0 

5.5222 

-119772.5 

10.4860 

1700 

9.1185 

14735.0 

69.8313 

103978.2 

926.3 

-17529.2 

5.3822 

-119873.5 

9.5253 

1800 

9.1334 

15647.6 

70.3529 

110987.6 

1838.9 

-17772.8 

5.2562 

-119971.3 

8.6689 

1900 

9.1478 

16561.6 

70.8471 

118047.9 

2753.0 

-18015.6 

5.1419 

-120066.3 

7.9019 

2000 

9.1619 

17477.1 

71.3167 

125156.2 

3668.4 

-18257.9 

5.0377 

-120158.6 

7.2112 

2100 

9.1757 

18394.0 

71. 7640 

132310.5 

4585.3 

-18499.5 

4.9419 

-120248.3 

6.5857 

2200 

9.1894 

19312.3 

72.1912 

139508.4 

5503.6 

-18740.4 

4.8538 

-120335.7 

6.0167 

2300 

9. 2029 

20231.9 

72.6000 

146748.1 

6423.2 

-18980.7 

4.7724 

-120420.9 

5.4968 

2400 

9.2164 

21152.9 

72.9919 

154027.8 

7344.2 

-19220.4 

4.6967 

-120503.9 

5.0199 

2500 

9.2300 

22075.2 

73.3685 

161346.0 

8266.5 

-19459.4 

4.6263 

-120584.9 

4.5808 

2600 

9.2438 

22998.9 

73.7307 

168701.0 

9190.2 

-19697.7 

4.5606 

-120663.8 

4.1753 

2700 

9.2579 

23923.9 

74.0799 

176091.7 

10115.3 

-19935.3 

4.4989 

-120740.8 

3.7995 

2800 

9.2723 

24850. 5 

74.4168 

183516.6 

11041.8 

-20172.1 

4.4408 

-120815.9 

3.4504 

2900 

9.2874 

25778.4 

74.7424 

190974.6 

11969.7 

-20408.1 

4.3864 

-120889.0 

3.1251 

3000 

9.3C31 

26707.9 

75.0576 

198464.7 

12899.3 

-20643.3 

4.3347 

-120960.2 

2.8214 

3100 

9.3196 

27639.1 

75.3629 

205985.8 

13830.4 

-20877.5 

4.2860 

-121029.4 

2.5370 

3200 

9.3372 

28571.9 

75.6590 

213537.0 

14763.2 

-21110.6 

4.2398 

-121096.6 

2.2703 

3 300 

9.3559 

29506.6 

75.9466 

221117.4 

15697.9 

-21342.6 

4. 1958 

-121161.8 

2.0197 

3400 

9.3760 

30443.1 

76.2262 

228726.1 

16634.4 

-21573.3 

4.1540 

-121224.9 

1.7836 

3500 

9.3976 

31381.8 

76.4983 

236362.4 

17573.1 

-21802.5 

4.1141 

-121285.8 

1.5609 

3600 

9.4208 

32322.7 

76.7634 

244025.5 

18514.0 

-22030.1 

4.0761 

-121344.4 

1.3505 

3700 

9.4458 

33266.0 

77.0218 

251714.8 

19457.3 

-22256.0 

4.0398 

-121400.6 

1.1514 

3800 

9.4727 

34211.9 

77.2741 

259429.7 

20403.2 

-22479.9 

4.0052 

-121454.4 

0.9626 

3900 

9.5017 

35160.6 

77.5205 

267169.4 

21351.9 

-22701.7 

3.9718 

-121505.5 

0.7835 

4000 

9.5328 

36112.3 

77.7615 

274933.6 

22303.6 

-22921.1 

3.9399 

-121554.0 

0.6133 

4100 

9.5661 

37067.3 

77.9973 

282721.6 

23258.6 

-23137.9 

3.9092 

-121599.7 

0.4512 

4200 

9.6017 

38025.6 

78.2282 

290532.9 

24216.9 

-23351.8 

3.8796 

-121642.4 

0.2969 

4300 

9.6397 

38987.7 

78.4546 

298367. 1 

25179.0 

-23562.8 

3.8512 

-121681.9 

0.1497 

4400 

9.6801 

39953.7 

78.6767 

306223.6 

26145.0 

-23770.4 

3.8238 

-121718.5 

0.0091 

4500 

9.7229 

40923.8 

78.8947 

314102.2 

27115.1 

-23974.5 

3.7975 

-121751.7 

-0.1253 

4600 

9.7681 

41898.3 

79.1089 

322002.5 

28089.6 

-24174.9 

3.7721 

-121781.8 

-0.2538 

4700 

9.8157 

42877.5 

79.3194 

329923.9 

29068.8 

-24371.2 

3.7477 

-121808.5 

-0.3769 

4800 

9. 8656 

43861 . 5 

79.5266 

337866.2 

30052.8 

-24563.3 

3.7238 

-121831.8 

-0.4949 

4900 

9.9178 

44850.7 

79.7306 

345829.1 

31042.0 

-24750.8 

3.7010 

-121851.4 

-0.6081 

5000 

9.9723 

45845.2 

79.9315 

353812.2 

32036.5 

-24933.7 

3.6789 

-121867.7 

-0.7168 

5 1 CO 

10.0289 

46845.2 

80. 1295 

361815.3 

33036.5 

-25111.7 

3.6574 

-121880.6 

-0.8213 

5200 

10.0e76 

47851.0 

80.3248 

369838.1 

34042.3 

-25284.5 

3.6366 

-121890.0 

-0.9217 

5300 

10. 1483 

48862.8 

80.5175 

377880.2 

35054.1 

-25451.9 

3.6166 

-121896.0 

-1.0184 

5400 

10.2108 

49880.7 

80.7078 

385941.5 

36072.0 

-25613.8 

3.5970 

-121898.7 

-1.1115 

5500 

10.2750 

50905.0 

80.8958 

394021.7 

37096.3 

-25770.0 

3.5780 

-121898.1 

-1.2012 

5600 

10.3408 

51935.8 

81.0815 

402120.6 

38127.1 

-25920.4 

3.5597 

-121894.4 

-1.2877 

5700 

10.4081 

52973.2 

81.2651 

410237.9 

39164.5 

-26064.7 

3.5419 

-121887.6 

-1.3711 

5800 

10.4767 

54017.5 

81.4467 

418373.5 

40208.8 

-26202.8 

3.5248 

-121877.3 

-1.4517 

5900 

10.5464 

55068.6 

81.6264 

426527.2 

41259.9 

-26334.6 

3.5079 

-121864.8 

-1.5295 

6000 

10.6172 

56126.8 

81.8043 

43469B.7 

42318.1 

-26460.0 

3.4916 

-121833.7 

-1.6047 


A| Ch 932° k PhQSe ° f ° n 0SSigned ref6renCe element hQS 0CCQrred between ,his temperature and the preceding temperature. Melting point of 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(5) A1C1 (gas); molecular weight, 133.351 

O 


T % 

°K 

r° 

cal/mole °K 

H T ~ H 0' 
col/mole 

C° 

^ T > 

cal/mole °K 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?)f, 
cal/mole 

O 

at 

_o 

A Hf, 
cal/mole 

log io K 

0 


0 


0 

-144335.7 

-139954.3 


-302457.1 


100 

11.8770 

936.9 

58.9852 

4961.7 

-143398.9 

-140176.1 

304.0687 

-303598.9 

646.824/ 

200 

15.3117 

2313.8 

68.3925 

11364.7 

-142021.9 

-140321.2 

150.8330 

-304275.6 

314.7629 

298.15 

17. 1405 

3915.8 

74.8849 

18411.2 

-140420.0 

-140420.0 

100.3413 

-304691.9 

205.2421 

300 

17.1651 

3947.5 

74.991C 

18549.8 

-140388.3 

-140421.6 

99.7066 

-304698.6 

203.8649 

400 

18.1487 

5718.2 

80.0782 

26313.1 

-138617.6 

-140492.4 

74.1274 

-305026.3 

148.3464 

500 

18.6982 

7563.0 

84.1926 

34533.3 

-136772.7 

-140555.7 

58.7727 

-305307.3 

115.0018 

600 

19.0276 

9450.6 

87.6332 

43129.3 

-134885.1 

-140628. 1 

48.5313 

-305553.9 

92.7526 

700 

19.2381 

11364.6 

90.5832 

52043.6 

-132971.1 

-140718.3 

41.2119 

-305770.4 

76.8482 

800 

19.3797 

13295.9 

93.1619 

61233.6 

-131039.8 

-140831.0 

35.7183 

-305960.3 

64.9119 

900 

19.4792 

15239.2 

95.4506 

70666.4 

-129096.6 

-140969.0 

31.441 7 

-306126. 7 

55.6227 

a 10C0 

19.5517 

17190.9 

97.5069 

80316.0 

-127144.9 

-143649. 8 

27.9764 

-306272.9 

48.1875 

1100 

19.6C59 

19148.9 

99.3730 

90161.4 

-125186.8 

-143738.4 

25.1215 

-306401.8 

42.1015 

1200 

19.6476 

21111.7 

101.0808 

100185.3 

-123224.1 

-143826. 3 

22-7410 

-306515.9 

37.0278 

1300 

19.6803 

23078.1 

102.6548 

110373. 1 

-121257.6 

-143914.2 

20.7256 

-306617.3 

32.7331 

1400 

19.7C64 

25047.5 

104.1143 

120712.5 

-119288.2 

-144002.4 

18.9970 

-306708.0 

29.0508 

1500 

19.7275 

27019.2 

105.4746 

131192. 7 

-117316.5 

-144091.2 

17.4980 

-306789.3 

25.8586 

1600 

19.7448 

28992.9 

106.7484 

141804.5 

-115342.9 

-144181.0 

16. 1857 

-306862.7 

23.0647 

1700 

19.7593 

30968. 1 

1C7.9458 

1525 39.8 

-113367.6 

-144271.7 

15.0267 

-306929.1 

20.5989 

1800 

19.7714 

32944.7 

1C9.0756 

163391.4 

-111391.1 

-144363.6 

13.9961 

-306989.4 

18.4067 

1900 

19.7817 

34922.3 

110.1449 

174352.9 

-109413.4 

-144456.8 

13.0734 

-307044.5 

16.4448 

2000 

19.7905 

36900.9 

111.1598 

185418.6 

-107434.8 

-144551.4 

12.2424 

-307094.9 

14.6789 

2100 

19.7981 

38880.4 

112.1255 

196583.2 

-105455.4 

-144647.4 

11.4899 

-307141.3 

13.0808 

2200 

19.8C46 

40860.5 

113.0467 

207842.2 

-103475.2 

-144744.8 

10.8054 

-307184.0 

11.6279 

2300 

19.8104 

42841.3 

113.9272 

219191.2 

-101494.5 

-144843.8 

10.1800 

-307223.5 

10.3011 

2400 

19.8154 

44822.6 

114.7704 

230626.4 

-99513.2 

-144944.4 

9.6064 

-307260.1 

9.0847 

2500 

19.8199 

46804. 3 

115.5794 

242144.1 

-97531.4 

-145046.6 

9.0782 

-307294.1 

7.9655 

2600 

19.8238 

48786.5 

116.3568 

253741.2 

-95549.2 

-145150.4 

8.5905 

-307325.8 

6.9323 

2700 

19.8274 

50769. 1 

117. 105C 

265414.5 

-93566.7 

-145255.8 

8.1385 

-307355.4 

5.9755 

2800 

19.8305 

52752.0 

117.8262 

277161.3 

-91583.8 

-145362.9 

7.7184 

-307383. 1 

5.0869 

2900 

19.8334 

54735.2 

118.5221 

288978.9 

-89600.6 

-145471.7 

7.3271 

-307409.1 

4.2596 

3000 

19.8359 

56718.7 

119.1945 

300864.9 

-87617.1 

-145582.3 

6.9614 

-307433.6 

3.4874 

3 IOC 

19.8383 

58702.4 

1 19. 845C 

312817. 1 

-85633.4 

-145694.5 

6.6193 

-307456.8 

2.7649 

3200 

19.8404 

60686.3 

120.4749 

324833.3 

-83649.4 

-145808.5 

6.2983 

-307478.7 

2.0876 

3300 

19.8423 

62670.4 

121.0854 

336911.4 

-81665.3 

-145924.2 

5.9963 

-307499.4 

1.4512 

3400 

19.8440 

64654.8 

121.6778 

349049.7 

-79681.0 

-146041.7 

5.7119 

-307519.3 

0.8523 

3500 

19.8456 

66639.2 

122.2530 

361246.4 

-77696.5 

-146160.9 

5.4436 

-307538.2 

0.2875 

36CC 

19.8471 

68623.9 

122.8121 

373499.8 

-75711.9 

-146281.9 

5.1900 

-307556.5 

-0.2459 

3700 

19.8485 

70608.7 

123.3559 

385808.3 

-73727.1 

-146404.7 

4.9499 

-307574.2 

-0. 7505 

3800 

19.8497 

72593.6 

123.8853 

398170.5 

-71742.2 

-146529.3 

4.7224 

-307591.4 

-1.2286 

3900 

19.8509 

74578.6 

124.4009 

410584.9 

-69757.1 

-146655.6 

4.5062 

-307608.2 

-1.6822 

4000 

19.8519 

76563. 7 

124.9035 

423050.3 

-67772.0 

-146783.7 

4.3007 

-307624.9 

-2.1131 

4100 

19.8529 

78549.0 

125.3937 

435565.2 

-65786.8 

-146913.6 

4.1050 

-307641.6 

-2.5231 

4200 

19.8539 

80534. 3 

125.8721 

448128.6 

-63801.4 

-147045.4 

3.9184 

-307658.3 

-2.9135 

4300 

19.8547 

82519.8 

126.3393 

460739.3 

-61816.0 

-147178.9 

3.7403 

-307675.1 

-3.2858 

4400 

19.8555 

84505.3 

126. 7958 

473396.1 

-59830.5 

-147314.2 

3.5702 

-307692.5 

-3.6412 

4500 

19.8563 

86490.9 

127.242C 

486098.1 

-57844.9 

-147451.3 

3.4076 

-307710.3 

-3.9808 

4600 

19.8570 

88476.5 

127.6784 

498844.2 

-55859.2 

-147590.2 

3.2518 

-307729.0 

-4.3057 

4700 

19.8576 

90462.3 

128.1055 

511633.5 

-53873.5 

-147731.0 

3. 1027 

-307748.6 

-4.6168 

4800 

19.8582 

92448.1 

128.5236 

524465.0 

-51887.7 

-147873.6 

2.9594 

-307769.5 

-4.9149 

4900 

19.8588 

94433.9 

128. 9330 

537337.9 

-49901.8 

-148017.9 

2.8220 

-307791.5 

-5. 2009 

5000 

19.8594 

96419.8 

129.3342 

550251.3 

-47915.9 

-148164.1 

2.6900 

-307815.3 

-5.4754 

5100 

19.8599 

984C5.8 

129.7275 

563204.4 

-45930.0 

-148312.1 

2.5628 

-307841.0 

-5.7393 

5200 

19.8604 

1C0391.8 

130. 1131 

576196.6 

-43944.0 

-148461.9 

2.44C5 

-307868.7 

-5.9929 

5300 

19.8608 

1C2377.9 

130.4915 

589226.8 

-41957.9 

-148613.6 

2.3228 

-307898.8 

-6.2371 

5400 

19.8613 

104364.0 

130.8627 

602294.6 

-39971.8 

-148767.1 

2.2093 

-307931.5 

-6.4722 

5500 

19.8617 

106350.1 

131.2271 

615399.2 

-37985.6 

-148922.4 

2.0996 

-307967.0 

-6.6988 

5600 

19.8621 

108336.3 

131.5850 

628539.8 

-35999.5 

-149079.5 

1.9939 

-308005.8 

-6.9173 

5700 

19.8624 

110322.5 

131.9366 

641715.9 

-34013.2 

-149238.4 

1.8918 

-308047.9 

-7.1282 

5800 

19.8628 

112308.8 

132.282C 

654926.9 

-32027.0 

-149399.2 

1.7932 

-308093.2 

-7.3319 

5900 

19.8631 

114295.1 

132.6216 

668172.1 

-30040.7 

-149561.8 

1.6977 

-308143.0 

-7.5286 

6000 

19,8634 

116281.4 

132.9554 

681451.0 

-28054.4 

-149726.3 

1.6052 

-308181.1 

-7.7188 


A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Al, 932° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(6) A1F (gas)j molecular weight, 45.98 


r, 

°K 

r° 

cal/mole °K 

h t -"6* 
cal/mole 

C° 

05 T > 

cal/mole °K 

cal/mole 

H T* 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

o 

5 

3 

A Hf, 
cal/mole 

o 

O 

0 


0 


0 

-63525.1 

-61379.1 


-156591.7 


IOC 

6. 9601 

695.1 

43.5818 

3663.0 

-6283C.0 

-61 146. 1 

138.3449 

-156983.3 

338.2889 

200 

7. 1783 

1398.6 

48.4495 

8291.3 

-62126.6 

-61226.3 

71.5135 

-157362.3 

166.5887 

298.1b 

7.6320 

2125. 1 

51.399C 

13199.5 

-61400.0 

-61400.0 

49.4637 

-157678.2 

109.9326 

3GG 

7.6404 

2139.3 

51.4463 

13294.6 

-61385.9 

-61403.6 

49.1862 

-157683.6 

109.2199 

400 

8.0309 

2923.9 

53.7008 

18556.4 

-60601.2 

-61601.5 

37.9874 

-157946.5 

80.4807 

500 

8 . 3 C 1 2 

3741.4 

55.5239 

24020.6 

-59783.8 

-61814.0 

31.2457 

-158164.2 

63.2106 

600 

8.4845 

4581.2 

57.0546 

29651.5 

-58943.9 

-62046.6 

26. 7349 

-158350.2 

51.6824 

700 

8.6121 

5436.4 

58.3726 

35424.4 

-58088.7 

-62303.0 

23.5003 

-158514.0 

43.4388 

800 

8.7C42 

6302.5 

59.529C 

41320.7 

-57222.6 

-62585.0 

21.0637 

-158662.0 

37.2500 

90C 

8.7731 

71 76. 5 

60.5583 

47326.0 

-56348.6 

-62893.9 

19.1596 

-158798.2 

32.4322 

aiooo 

8.8266 

8056.6 

61.4855 

53428.9 

-55468.5 

-65746.3 

17.5881 

-158925.6 

28.5747 

1100 

8.8694 

894 1. 5 

62.3289 

59620.3 

-54583.6 

-66006.4 

16.2792 

-159046.1 

25.4161 

1200 

8. 9047 

9830.2 

63. 1022 

65892.4 

-53694.9 

-66265.4 

15. 1844 

-159160.9 

22.7820 

1300 

8.9344 

10722.2 

63.8162 

72238.8 

-52802.9 

-66523.6 

14.2544 

-159271.1 

20.5516 

1400 

8.9601 

11617.0 

64.4792 

78653.9 

-51908. 1 

-66781.2 

13.4540 

-159377.5 

18.6385 

1500 

8.9826 

12514.1 

65.0982 

85133.1 

-51011.0 

-67038.3 

12.7577 

-159480.5 

16.9794 

1600 

9. 0028 

13413.4 

65.6786 

91672.3 

-50111.7 

-67295.0 

12.1463 

-159580.7 

15.5267 

1700 

9.0212 

14314.6 

66.2249 

98267.7 

-49210.5 

-67551.5 

11.6045 

-159678.3 

14.2442 

1800 

9.0380 

15217.6 

66.7410 

104916.3 

-48307.5 

-67807.6 

11.1212 

-159773.6 

13.1035 

1900 

9.0537 

16122.2 

67.2301 

111615.0 

-47402.9 

-68063.6 

10.6872 

-159866.8 

12.0822 

2000 

9.0684 

17028.3 

67.6949 

118361.5 

-46496.8 

-68319.4 

10.2950 

-159958.2 

11.1625 

2100 

9.0824 

17935.9 

68.1377 

125153.3 

-45589.3 

-68575.0 

9.9388 

-160047.7 

10.3300 

2200 

9.0957 

18844. 8 

68.5605 

131988.3 

-44680.4 

-68830.6 

9.6137 

-160135.6 

9.5727 

2300 

9. 1084 

19755.0 

68.9651 

138864.8 

-43770.1 

-69086.0 

9.3159 

-160221.9 

8. 8809 

2400 

9.1208 

20666. 5 

69 . 353 C 

145780.8 

-42858.7 

-69341.4 

9.0419 

-160306.7 

8.2464 

2500 

9.1327 

21579. 1 

69.7256 

152734.9 

-41946.0 

-69596.7 

8.7888 

-160390.2 

7.6624 

2600 

9.1443 

22493.0 

70.084C 

159725.5 

-41032.2 

-69852.0 

8.5545 

-160472.3 

7.1230 

2700 

9.1556 

23408.0 

70.4293 

166751.2 

-40117.2 

-70107.2 

8.3367 

-160553.1 

6.6233 

2800 

9. 1667 

24324. 1 

70.7625 

173810.9 

-39201.0 

-70362.5 

8.1336 

-160632.6 

6.1591 

2900 

9.1 775 

25241.3 

71.0844 

180903.4 

-38283.8 

-70617.7 

7.9440 

-160710.9 

5.7266 

3000 

9.1882 

26159.6 

71.3957 

188027.4 

-37365.5 

-70872.8 

7.7662 

-160788.1 

5.3229 

3100 

9. 1987 

27078.9 

71.6971 

195182.2 

-36446.2 

-71128.0 

7.5995 

-160864.2 

4.9449 

3200 

9.2091 

27999.3 

71.9893 

202366.6 

-35525.8 

-71383.2 

7.4425 

-160939.2 

4.5905 

3300 

9.2194 

28920.8 

72.2729 

209579.7 

-34604.4 

-71638.4 

7.2944 

-161013.2 

4.2573 

3400 

9.2295 

29843.2 

72.5483 

216820.9 

-33681.9 

-71893.6 

7.1546 

-161086.3 

3.9436 

3500 

9.2396 

30766. 7 

72.8159 

224089.1 

-32758.5 

-72148.8 

7.0223 

-161158.4 

3.6477 

3600 

9.2496 

31691.1 

73.0764 

231383.8 

-31834.0 

-72404.0 

6.8970 

-161229.7 

3.3682 

37C0 

9.2595 

32616.6 

73.3299 

238704.2 

-30908.5 

-72659.2 

6.7780 

-161300.2 

3.1036 

3800 

9.2693 

33543.0 

73.5770 

246049.6 

-29982.1 

-72914.5 

6.6650 

-161370.0 

2.8528 

3900 

9.2790 

34470.4 

73.8179 

253419.4 

-29054.7 

-73169.7 

6.5573 

-161439.2 

2.6148 

4000 

9.2888 

35398.8 

74.0529 

260813.0 

-28126.3 

-73425.0 

6.4546 

-161507.8 

2.3886 

4100 

9.2984 

36328.2 

74.2824 

268229.8 

-27196.9 

-73680.4 

6.3566 

-161576.1 

2.1733 

4200 

9. 3080 

37258.5 

74.5066 

275669.3 

-26266.6 

-73935.7 

6.2628 

-161644.1 

1.9682 

4300 

9.3176 

38189.8 

74.7258 

283130.9 

-25335.3 

-74191.1 

6.1732 

-161711.7 

1.7726 

4400 

9.3271 

39122.0 

74.9401 

290614.3 

-24403.1 

-74446.5 

6.0873 

-161779.4 

1.5858 

4500 

9.3366 

40055.2 

75.1498 

298118.8 

-23469.9 

-74702.0 

6.0051 

-161847.0 

1.4072 

4600 

9.3461 

40989.3 

75.3551 

305644.1 

-22535.8 

-74957.4 

5.9260 

-161915.1 

1.2363 

4700 

9.3555 

41924.4 

75.5562 

313189.7 

-21600.7 

-75212.9 

5.8502 

-161983.6 

1.0726 

4800 

9.3649 

42860.4 

75. 7533 

320755.2 

-20664.7 

-75468.5 

5.7771 

-162052.7 

0.9156 

4900 

9.3743 

43797.4 

75.9464 

328340.2 

-19727.7 

-75724. 1 

5.7070 

-162122.4 

0.7650 

5000 

9.3836 

44735.3 

76. 1359 

335944.3 

-18789.8 

-75979.7 

5.6394 

-162193.3 

0.6204 

5100 

9.3930 

45674. 1 

76.3218 

343567.3 

-17851.0 

-76235.4 

5.5741 

-162265.4 

0.4813 

5200 

9. 4023 

46613.9 

76.5043 

351208.6 

-16911.3 

-76491.1 

5.5111 

-162338.9 

0.3476 

5300 

9.4116 

47554.6 

76.6835 

358868.0 

-15970.6 

-76746.8 

5.4505 

-162414.2 

0.2188 

5400 

9.4209 

48496.2 

76.8595 

366545.2 

— 15C28.9 

-77002.6 

5.3917 

-162491.4 

0.0948 

5500 

9.4301 

49438.7 

77.0325 

374239.8 

-14086.4 

-77258.4 

5.3349 

-162570.9 

-0.0248 

5600 

9.4394 

50382.2 

77.2025 

381951.6 

-13142.9 

-77514.2 

5.2800 

-162652.8 

-0. 1402 

5700 

9.4486 

51326.6 

77.3696 

389680.2 

-12198.5 

-77770. 1 

5.2268 

-162 737.5 

-0.2516 

5800 

9.4578 

52271.9 

77.5340 

397425.4 

-11253.2 

-78026. 1 

5.1755 

-162824.5 

-0.3592 

5900 

9.4670 

53218.2 

77.6958 

405186.9 

-10307.0 

-78282.0 

5.1255 

-162915.4 

-0.4632 

6000 

9.4763 

54165. 3 

77.8550 

412964.5 

-9359.8 

-78538.1 

5.0770 

-162993.9 

-0.5638 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Ai, 932° K. 
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TABLE III - Continued. THERMODYNAMIC PROPERTIES 
(7) AlFg (gas)} molecular weight, 83.98 


T, 

°K 

Cp, 

cal/mole °K 

H T~ H 6' 

cal/mole 

00 

* T > 

cal/mole °K 

-( 

cal/mole 

"r, 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) f , 
cal/mole 

log 10 K f 

AHf, 

cal/mole 

l °9| 0 *' 

0 



0 


0 

- 286872.2 

- 282616.5 


- 414539.1 


100 

9.4291 

829.2 

52.8128 

4452.0 

- 286042.9 

- 282944.1 

616. 1846 

- 415793.7 

891.8715 

200 

12.5048 

1936.3 

60.3633 

10136.3 

- 284935.8 

- 283320.9 

306.8461 

- 416820.6 

437.0776 

298. 15 

14.6027 

3272.2 

65.7697 

16337 . 1 

- 283600.0 

- 283600.0 

204.8860 

- 417594.5 

287.0151 

300 

14.6360 

3299.2 

65.8602 

16458.8 

- 283572.9 

- 283604.5 

203.6042 

- 417607.1 

285.1275 

400 

16.1313 

4842.3 

70.2891 

23273.3 

- 282029.8 

- 283814. 1 

151.9370 

- 418191.8 

209.0237 

500 

17.1394 

6509.2 

74.0045 

30493.0 

- 280362.9 

- 283982.6 

120.9161 

- 418624.3 

163.3050 

600 

17.8181 

8259.3 

77.1934 

38056.7 

- 278612.9 

- 284136.5 

100.2236 

- 418949.8 

132.7980 

TOO 

18.2849 

10065.8 

79.9772 

45918.2 

- 276806.3 

- 284291.7 

85.4354 

- 419200.9 

110.9923 

800 

18.6149 

11911.7 

82.4416 

54041.6 

- 274960.4 

- 284458.1 

74.3378 

- 419399.0 

94.6292 

900 

18.8548 

13785.8 

84.6487 

62398.0 

- 273086.3 

- 284641.7 

65.7010 

- 419558.9 

81.8969 

a iooo 

19.0337 

15680.7 

86.6449 

70964.3 

- 271191.5 

- 287362.4 

58.7466 

- 419690.2 

71.7075 

1100 

19.1701 

17591.1 

88.4657 

79721.1 

- 269281.0 

- 287486.7 

53.0361 

- 419799.8 

63 . 36 B 3 

1200 

19.2764 

19513.7 

90.1385 

88652.5 

- 267358.5 

- 287607.5 

48.2755 

- 419892.6 

56.4173 

1300 

19.3606 

21445.7 

91.6845 

97744.6 

- 265426.5 

- 287726.2 

44.2457 

- 419972.1 

50.5345 

1400 

19.4283 

23385.2 

93.1222 

106985.8 

- 263486.9 

- 287843.7 

40.7900 

- 420040.9 

45.4912 

1500 

19.4836 

25330.9 

94.4646 

116365.9 

- 261541.2 

- 287960.8 

37.7940 

- 420101.1 

41.1197 

1600 

19.5293 

27281.7 

95.7235 

125876.0 

- 259590.5 

- 288078.1 

35.1715 

- 420154.1 

37.2941 

1700 

19.5674 

29236.5 

96.9086 

135508.2 

- 257635.6 

- 288196.1 

32.8563 

- 420201.2 

33.9182 

1800 

19.5996 

31194.9 

98.0280 

145255.5 

- 255677.2 

- 288315.1 

30.7977 

- 420243.2 

30.9170 

1900 

19.6270 

33156.3 

99.0885 

155111.8 

- 253715.9 

- 288435.4 

28.9551 

- 420281.0 

28.2316 

2000 

19.6504 

35120.2 

100.0958 

165071.4 

- 251752.0 

- 288557.3 

27.2959 

- 420315.1 

25. 8144 

2100 

19.6707 

37086.3 

101.0551 

175129.4 

- 249785.9 

- 288680.8 

25.7940 

- 420346.1 

23.6273 

2200 

19.6884 

39054.3 

101.9706 

185281.0 

- 247817.9 

- 288806.2 

24.4281 

- 420374.4 

21.6389 

2300 

19 . 7 C 38 

41023.9 

102.8461 

195522.1 

- 245848.3 

- 288933.5 

23.1806 

- 420400.3 

19.8232 

2400 

19.7174 

42995.0 

103.6850 

205849.0 

- 243877.2 

- 289063.0 

22.0364 

- 420424.0 

18.1588 

2500 

19.7294 

44967.3 

104.4901 

216258.0 

- 241904.8 

- 289194.6 

20.9832 

- 420446.0 

16.6274 

2600 

19.7401 

46940.8 

105.2641 

226746.0 

- 239931.4 

- 289328.5 

20.0108 

- 420466.3 

15.2138 

2700 

19.7496 

48915.3 

106.0093 

237309.9 

- 237956.9 

- 289464.7 

19.1099 

- 420485 . 1 

13.9048 

2800 

19.7582 

50890.7 

106.7277 

247946.9 

- 235981.5 

- 289603.3 

18.2729 

- 420502.6 

12.6893 

2900 

19.7658 

52866.9 

107.4212 

258654.6 

- 234005.3 

- 289744.3 

17.4934 

- 420519.0 

11.5575 

3000 

19.7728 

54843.8 

108.0914 

269430.4 

- 232028.3 

- 289887.8 

16.7653 

- 420534,4 

10.5012 

3100 

19.7791 

56821.4 

108.7399 

280272.1 

- 230050.7 

- 290033.8 

16.0840 

- 420548.8 

9.5130 

3200 

19.7848 

58799.6 

109.3679 

291177.7 

- 228072.5 

- 290182.3 

15.4449 

- 420562.5 

8.5865 

3300 

19.7900 

60778.4 

109.9768 

302145.1 

- 226093.8 

- 290333.4 

14.8441 

- 420575.4 

7.7161 

3400 

19.7947 

62757.6 

110.5677 

313172.5 

- 224114.6 

- 290487.1 

14.2785 

- 420587.8 

6.8969 

3500 

19.7991 

64737.3 

111.1415 

324258.1 

- 222134.9 

- 290643.4 

13.7448 

- 420599.7 

6.1245 

3600 

19 . 8 C 31 

66717.4 

111.6993 

335400.2 

- 220154.8 

- 290802.3 

13.2406 

- 420611.2 

5.3950 

3700 

19.8068 

68697.9 

112.2420 

346597.4 

- 218174.3 

- 290963.8 

12.7634 

- 420622.4 

4.7049 

3800 

19.8102 

70678.8 

112.7702 

357848.1 

- 216193.4 

- 291128.1 

12.3111 

- 420633.4 

4.0511 

3900 

19.8133 

72659.9 

113.2849 

369151.0 

- 214212.2 

- 291295.0 

11.8817 

- 420644.4 

3.4308 

4000 

19.8162 

74641.4 

113.7865 

380504.7 

- 212230.7 

- 291464.6 

11.4735 

- 420655.4 

2.8415 

4100 

19.8189 

76623.2 

114.2759 

391907.9 

- 210249.0 

- 291636.8 

11.0850 

- 420666.6 

2.2810 

4200 

19.8214 

78605.2 

114.7535 

403359.5 

- 208267.0 

- 291811.9 

10.7147 

- 420678.2 

1.7471 

4300 

19.8238 

80587.5 

115.2199 

414858.2 

- 206284.7 

- 291989.6 

10.3614 

- 420690.0 

1.2380 

4400 

19.8260 

82569.9 

115.6757 

426403.1 

- 204302.2 

- 292170.0 

10.0240 

- 420702.6 

0.7521 

4500 

19.8280 

84552.6 

116 . 1213 

437993.0 

- 202319.5 

- 292353.2 

9.7015 

- 420715.8 

0.2878 

4600 

19.8299 

86535.5 

116.5571 

449627.0 

- 200336.6 

- 292539.1 

9.3927 

- 420730.1 

- 0.1564 

4700 

19.8317 

88518.6 

116.9836 

461304 . 1 

- 198353.5 

- 292727.8 

9.0970 

- 420745.5 

- 0.5817 

4800 

19.8334 

90501.9 

117.4011 

473023.4 

- 196370.3 

- 292919.3 

8.8132 

- 420762.3 

- 0.9893 

4900 

19.8350 

92485.3 

117.8101 

484784. 1 

- 194386.9 

- 293113.5 

8.5411 

- 420780.3 

- 1.3803 

5000 

19.8365 

94468.9 

118.2108 

496585.2 

- 192403.3 

- 293310.4 

8.2796 

- 420800.3 

- 1.7556 

5100 

19.8379 

96452.6 

118.6036 

508426.0 

- 190419.6 

- 293510.2 

8.0281 

- 420822.3 

- 2.1162 

5200 

19.8392 

98436.5 

118.9889 

520305.7 

- 188435.7 

- 2 93712.7 

7.7861 

- 420846.5 

- 2.4630 

5300 

19.8404 

100420.4 

119.3668 

532223.5 

- 186451.7 

- 293918.0 

7.5532 

- 420873.2 

- 2.7968 

5400 

19.8416 

102404.5 

119.7377 

544178.8 

- 184467.6 

- 294126.1 

7.3286 

- 420902.6 

- 3.1181 

5500 

19.8427 

104388.7 

120.1017 

556170.8 

- 182483.4 

- 294337.0 

7. 1120 

- 420934.9 

- 3.4279 

5600 

19.8438 

106373. 1 

120.4593 

568198.9 

- 180499.1 

- 294550.6 

6.9031 

- 420970.6 

- 3.7265 

5700 

19.8448 

108357.5 

120.8105 

580262.5 

- 178514.7 

- 294767. 1 

6. 7014 

- 421009.7 

- 4.0148 

5800 

19.8457 

110342.0 

121.1557 

592360.8 

- 176530.1 

- 294986.3 

6 • 5066 

- 421052.0 

- 4.2931 

5900 

19.8466 

112326.6 

121.4949 

604493.4 

- 174545.5 

- 295208.4 

6.3181 

- 421099.0 

- 4.5620 

6000 

19.8475 

114311.4 

121.8285 

616659.6 

- 172560.8 

- 295433.2 

6.1357 

- 421134.5 

- 4.8219 


a A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Al, 932° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(8) AlFg (a, p)j molecular weight, 83.98 


T, 


a 

i 

c° 


H° 

n T' 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A Hf)f, 
cal/mole 

lo 9 10 Kf 

A Hf, 
cal/mole 


0 

— 

0 

0 

0 

-359082.0 

-354826.4 


-486749.0 


ICO 

5.9738 

209.9 

3.2725 

117.4 

-358872. 1 

-355773.3 

764.5186 

-488622.9 

1040.2055 

200 

13. 58 70 

1214.5 

9.9307 

771.7 

-357867.5 

-356252.5 

375.5167 

-489752.3 

505.7483 

298.15 

17.9500 

2782.0 

15.6253 

1876.7 

-356300.0 

-356300.0 

247.2155 

-490294. 5 

329.3445 

300 

18.0112 

2821.0 

16.3834 

2094. 1 

-356261.0 

-356292.6 

245.7422 

-490295.2 

327.2656 

400 

20.2165 

4733.8 

21.241 7 

3762.9 

-354348.2 

-356132.5 

180.7292 

-4905 10. 1 

237. 8159 

500 

21.8300 

6839.0 

25.9326 ‘ 

6127.3 

-352243.0 

-355862.6 

141.8277 

-490504.3 

184.2166 

600 

23. 2071 

9092. 1 

30. 0368 

8929.9 

-349989.9 

-355513.4 

115.9158 

-490326.8 

148.4902 

700 

24.4726 

11476.8 

3 3. 7102 

12120.4 

-347605.2 

-355090.6 

97.4275 

-489999. 7 

122.9844 

“7 27 

24.8C27 

12142.0 

34.6426 

13043.2 

-346940.0 

-353884.9 

93.0935 

-488408.8 

117.0643 

727 

23.111 

12290.9 

34.848 

13043.2 

-346791.1 

-357625.9 

93.0935 

-488942.6 

117.0643 

800 

23.330 

13986.0 

37.070 

15670.0 

-345096. 0 

-354593.6 

83.5815 

-489534.6 

103.8729 

900 

23.630 

16334.0 

39.835 

19517.5 

-342748.0 

-354303.4 

72.8228 

-489220.5 

89.0186 

c 1000 

23.930 

18712.0 

42.340 

23628.0 

-340370.0 

-356540.9 

64.1824 

-488868.6 

77.1433 

1100 

24.230 

21120.0 

44.635 

27978.5 

-337962.0 

-356167. 7 

57.1024 

-488480.7 

67.4346 

1200 

24.5 30 

23558.0 

46.756 

32549.2 

-335524.0 

-355773.0 

51.2088 

-488058.1 

59. 3506 

1 300 

24.830 

26026.0 

48.732 

37325.6 

-333056.0 

-355355.7 

46.2278 

-487601.6 

52.5167 

1400 

25.130 

28524.0 

50. 583 

42292.2 

-330558.0 

-354914.8 

41.9633 

-487112.0 

46.6645 

1500 

25.430 

31052.0 

52.327 

47438.5 

-328030.0 

-354449.6 

38.2722 

-486589.9 

41.5979 


refers to crystal a state, 
transition point. 


C A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Medina point of 
A I, 932° K. 
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TABLE III - Continued. THERMODYNAMIC PROPERTIES 
(9) A1H (gas); molecular weight, 27.988 


7 ; 

°K 

cal/mole °K 

h t~ h q> 

cal/mole 

co 

* T ' 

cal/mole °K 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) f , 
cal/mole 

O 

tO 

0 

A Hf, 
cal/mole 

\oq lQ /< 

0 



0 


0 

59482.9 

61586.0 


- 66900.0 


100 

6.9607 

689.7 

37.2592 

3036.2 

60172.6 

61781.6 

- 129.9000 

- 67295.2 

143.1219 

200 

6.9677 

1386.1 

42.0856 

7031.0 

60869.0 

61742.9 

- 62.3852 

- 67652.3 

69.4315 

298.15 

7.0197 

2071.8 

44.8745 

11307.5 

61554.7 

61554.7 

- 40.2025 

- 67963.1 

45.0470 

300 

7.0216 

2084.8 

44.9180 

1 1390.6 

61567.7 

61550.5 

- 39.9243 

- 67968.7 

44. 7398 

400 

7.1791 

2794.0 

46.9571 

15988.8 

62276.9 

61314.9 

- 28.7343 

- 68263.8 

32.3370 

500 

7.4070 

3523.0 

48.5828 

20768.4 

63005.9 

61067.4 

- 22.0468 

- 68534.7 

24.8639 

600 

7.6488 

4275. 8 

49.9548 

25697.0 

63758.7 

60813.4 

- 17.6069 

- 68779.6 

19.8628 

700 

7.8721 

5052.1 

51.1509 

30753.6 

64535.0 

60552.2 

- 14.4490 

- 68999.9 

16.2785 

800 

8.0660 

5849.2 

52.2151 

35922.8 

65332.1 

60280.6 

- 12.0910 

- 69198.6 

13.5820 

900 

8.2301 

6664.3 

53.1749 

41193. 1 

66147.2 

59994.5 

- 10.2654 

- 69378.8 

11.4789 

Q1000 

8.3680 

7494.4 

54.0494 

46555.0 

66977.3 

57174.6 

- 8.8524 

- 69543.7 

9.7923 

1100 

8.4842 

8337.2 

54.8525 

52000.6 

67820.0 

56954.2 

- 7.7189 

- 69695.7 

8.4092 

1200 

8.5828 

9190.7 

55.5951 

57523.5 

68673.5 

56739.9 

- 6.7777 

- 69836.7 

7.2542 

1300 

8.6672 

10053.3 

56.2855 

63117.9 

69536.1 

56529.6 

- 5.9841 

- 69968.5 

6.2749 

1400 

8.7402 

10923.7 

56.9306 

68779.1 

70406.6 

56322.0 

- 5.3068 

- 70092.3 

5.4340 

1500 

8.8041 

11801.0 

57.5358 

74502.7 

71283.9 

56115.7 

- 4.7217 

- 70209.2 

4.7040 

1600 

8.8606 

12684.3 

58.1058 

80285.0 

72167.2 

55910.2 

- 4.2114 

- 70320.1 

4.0642 

1700 

8.9111 

13572.9 

58.6445 

86122.8 

73055.8 

55705.3 

- 3.7631 

- 70425.5 

3.4988 

1800 

8.9566 

14466.3 

59.1552 

92013.0 

73949.2 

55500.7 

- 3.3659 

- 70526.1 

2.9955 

1900 

8.9981 

15364.1 

59.6406 

97953.0 

74847.0 

55295.3 

- 3.0118 

- 70622.3 

2.5445 

2000 

9.0362 

16265.8 

60.1031 

103940.4 

75748.7 

55089.5 

- 2.6944 

- 70714.5 

2.1381 

2100 

9.0715 

17171.3 

60.5449 

109972.9 

76654.1 

54883.0 

- 2.4084 

- 70803.0 

1.7699 

2200 

9 . 1C44 

18080.1 

60.9676 

116048.7 

77563.0 

54676.2 

- 2.1494 

- 70888.1 

1.4348 

2300 

9.1354 

18992.1 

61.3730 

122165.9 

78475.0 

54468.5 

- 1.9135 

- 70969.9 

1.1284 

2400 

9.1645 

19907.1 

61.7625 

128322.8 

79390.0 

54260.3 

- 1.6985 

- 71048.8 

0.8473 

2500 

9.1923 

20824.9 

62.1371 

134517.9 

80307.8 

54051.5 

- 1.5012 

- 71 124.8 

0.5884 

2600 

9.2187 

21745.5 

62.4982 

140749.8 

81228.4 

53842.2 

- 1.3198 

- 71198.0 

0.3491 

2700 

9.2441 

22668.7 

62.8466 

147017.1 

82151.5 

53632.4 

- 1.1523 

- 71268.7 

0.1274 

2800 

9.2685 

23594.3 

63. 1832 

153318.7 

83077.2 

53422.1 

- 0.9978 

- 71336.9 

- 0.0787 

2900 

9.2921 

24522.3 

63.5089 

159653.4 

84005.2 

53211.4 

- 0.8542 

- 71402.7 

- 0.2708 

3000 

9.3150 

25452.7 

63.8243 

166020.1 

84935.6 

53000.0 

- 0.7208 

- 71466.2 

- 0.4502 

3100 

9.3372 

26385.3 

64. 1301 

17 - 2417.9 

85868.2 

52788.2 

- 0.5964 

- 71527.6 

rO.6183 

3200 

9.3589 

27320. 1 

64.4269 

178845.8 

86803.0 

52575.7 

- 0.4803 

- 71586.8 

- 0.7759 

3300 

9.3801 

28257 . 1 

64.7152 

185303.0 

87740.0 

52363.4 

- 0.3718 

- 71643.9 

- 0.9241 

3400 

9 . 4C08 

29196.1 

64.9955 

191788.6 

88679.0 

52150.1 

- 0.2701 

- 71699.1 

- 1.0637 

3500 

9.4211 

30137.2 

65.2683 

198301.9 

89620. 1 

51935.9 

- 0.1746 

- 71752.4 

- 1.1954 

3600 

9.4411 

31080. 3 

65 . 534C 

204842.0 

90563.2 

51722.1 

- 0.0845 

- 71803.9 

- 1.3199 

3700 

9.4608 

32025.4 

65.7929 

211408.4 

91508.3 

51507.9 

0.0001 

- 71853.7 

- 1.4378 

3800 

9.4801 

32972.5 

66.0455 

218000.4 

92455.4 

51292.4 

0.0801 

- 71901.9 

- 1.5495 

3900 

9.4992 

33921.4 

66 . 292C 

224617.3 

93404.3 

51077.9 

0.1554 

- 71948.6 

- 1.6556 

4000 

9.5181 

34872.3 

66.5327 

231258.6 

94355.2 

50862.4 

0.2270 

- 71993.9 

- 1.7564 

4100 

9.5368 

35825.1 

66.7680 

237923.7 

95307.9 

50647.2 

0.2945 

- 72037.9 

- 1.8523 

4200 

9.5552 

36779.7 

66 . 998C 

244612.0 

96262.5 

50431.3 

0.3588 

- 72080.8 

- 1.9438 

4300 

9.5735 

37736.1 

67.2231 

251323.1 

97219.0 

50215.3 

0.4196 

- 72122.4 

- 2.0310 

4400 

9.5917 

38694.4 

67.4434 

258056.5 

98177.2 

49998.6 

0.4774 

- 72163.3 

- 2.1144 

4500 

9. 6097 

39654.4 

67.6591 

264811.6 

99137.3 

49782.5 

0.5325 

- 72203.4 

- 2.1940 

4600 

9.6275 

40616.3 

67.8705 

271588.2 

100099.2 

49565.8 

0.5849 

- 72243.0 

- 2.2703 

4700 

9.6452 

41579.9 

68.0778 

278385.6 

101062.8 

49348.8 

0.6350 

- 72282.3 

- 2.3433 

4800 

9.6629 

42545.3 

68 . 281 C 

285203.6 

102028.2 

49131.2 

0.6826 

- 72321.4 

- 2.4134 

4900 

9.6804 

43512.5 

68.4804 

292041.7 

102995.4 

48913.5 

0.7282 

- 72360.3 

- 2.4806 

5000 

9.6978 

44481.4 

68.6762 

298899.6 

103964.3 

48696.3 

0.7718 

- 72399.6 

- 2.5452 

5 ICO 

9.7151 

45452.0 

68.8684 

305776.8 

104934.9 

48478.5 

0.8134 

- 72439.3 

- 2.6072 

5200 

9.7324 

46424.4 

69.0572 

312673.1 

105907.3 

48260.8 

0.8532 

- 72479. 7 

- 2.6669 

5300 

9.7495 

47398.5 

69.2428 

319588.1 

106881.4 

48042.7 

0.8913 

- 72521.1 

- 2.7244 

5400 

9.7666 

48374.3 

69.4252 

326521.6 

107857.2 

47824.6 

0.9281 

- 72563.6 

- 2.7798 

5500 

9.7837 

49351.8 

69.6045 

333473.1 

108834.7 

47606.2 

0.9630 

- 72607.6 

- 2.8332 

5600 

9 . 8C06 

50331.0 

69,7810 

340442.4 

109813.9 

47388.1 

0.9968 

- 72653.3 

- 2.8848 

5700 

9.8175 

51312.0 

69.9546 

347429.2 

110794.8 

47170.1 

1.0291 

- 72701.0 

- 2.9345 

5800 

9.8344 

52294.6 

70.1255 

354433.2 

111777.4 

46951.9 

1.0603 

- 72750.3 

- 2.9826 

5900 

9.8512 

53278.8 

70.2937 

361454.2 

112761.7 

46733.5 

1.0902 

- 72802.8 

- 3.0291 

6000 

9.8680 

54264.8 

70.4594 

368491.9 

113747.7 

46515.5 

1.1188 

- 72842.1 

- 3.0740 


] A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Al, 932° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(10) A10 (gas)j molecular weight, 42.98 


T, 

°K 

Cp , 

cal/mole °K 

h t h o* 
cal/mole 

CO 

'■’r ’ 

cal/mole °K 

cal/mole 

H° 

n T' 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

o 

O 

3 

A Hf, 
cal/mole 

o 

cQ 

5 

0 

— 

0 


0 

18715.5 

20844. 1 


-11 5000. 0 



100 

6.9573 

695.0 

44.4610 

3751.1 

19410.5 

21077.6 

- 41.2307 

- 115420.6 

247.5738 

200 

7.05 19 

1393. 5 

49. 2990 

8466.3 

20109 .0 

20994.6 

- 18.2172 

- 115836.2 

121.2694 

298.15 

7.3815 

2100. 5 

52.1709 

13454.2 

20816.0 

20816.0 

- 10.6920 

- 116160.6 

79.5490 

300 

7.3887 

2114.2 

52. 2166 

13550.8 

20829.7 

20812.4 

- 10.5979 

- 116166. 1 

79.0239 

40 0 

7. 7654 

2872.3 

54. 3950 

18885.7 

21587.8 

20617.9 

- 6.8237 

- 116433.3 

57.8454 

500 

8.0667 

3664.6 

56. 1617 

24416.2 

22380.2 

20417.5 

- 4.5807 

- 116654.6 

45.1112 

600 

b .2879 

4482.9 

57.6531 

30108.9 

23198.5 

20201.4 

- 3. 1007 

- 116843.6 

36.6067 

700 

8.4488 

5320. 2 

58. 9434 

35940.2 

24035.7 

19963.3 

- 2.0553 

- 117009.9 

30.5228 

800 

8.5677 

6171.3 

60.0798 

41892.5 

24886.8 

19699. 6 

- 1.2811 

- 117160.0 

25.9536 

900 

8.6578 

7032. 8 

61.0943 

47952 . 1 

25748.3 

19408.4 

- 0.6874 

- 117298.0 

22.3955 

0 1000 

8.7277 

7902.2 

62.0103 

54108.1 

26617.7 

16573.1 

- 0.2602 

- 117427.0 

19.5457 

1 100 

8.7835 

8777. 9 

62.8448 

60351.4 

27493.4 

16329.3 

0.0666 

- 117548.9 

17.2116 

1200 

8.8289 

9658. 6 

63.6111 

66674.8 

28374.1 

16085.8 

0.3350 

- 117665. 1 

15.2645 

1300 

8.8668 

10543.4 

64.3193 

73071.7 

29258.9 

15842.2 

0.5587 

- 117776.6 

13.6154 

1400 

8.8989 

11431.7 

64.9776 

79537.0 

30147.2 

15598.6 

0. 7475 

- 117884. 3 

12.2005 

1500 

8.9268 

12323. 0 

65.5926 

86065.8 

31038.6 

15354. 5 

0.9086 

- 117988.7 

10.9732 

1600 

8.9512 

13217.0 

66. 1695 

92654.2 

31932.5 

15110.0 

1.04 74 

— 118 C 90.2 

9.8984 

1700 

8.9731 

14113.2 

66. 7128 

99298.6 

32828.7 

14864.8 

1.1677 

- 118189.3 

8.9492 

1800 

8.9928 

15011. 5 

67. 2263 

105995.8 

33727.0 

14618. 7 

1.2731 

- 118286. 1 

8.1048 

1900 

9.0108 

15911. 7 

67. 7130 

112743.0 

34627.2 

14371.7 

1.3658 

- 118380.8 

7.3486 

2000 

9.0276 

16813. 6 

68. 1 756 

119537.6 

35529.2 

14123.7 

1.4478 

- 118473.8 

6.6675 

2100 

9.0432 

l 7717.2 

68.6164 

126377.4 

36432.7 

13874.4 

1.5205 

- 118565.2 

6.0508 

2200 

9.0580 

18622. 2 

69. 0375 

133260.2 

37337.8 

13623.9 

1.5855 

- 118655.0 

5.4898 

2300 

9.0722 

19528. 8 

69.4404 

140184.2 

38244.3 

13372.2 

1.6438 

- 118743.4 

4.9771 

2400 

9.0858 

20436. 7 

69. 8268 

147147.7 

39152.2 

13119.0 

1.6963 

- 118830. 6 

4.5068 

2500 

9.0991 

21345. 9 

70. 1980 

154149.1 

40061.4 

12864. 6 

1.7435 

- 118916.6 

4.0739 

2600 

9. 1123 

22256.5 

70.5551 

161186.9 

40972.0 

12608.8 

1.7865 

- 119001.6 

3.6739 

2700 

9 . 1253 

23168. 4 

70.8993 

168259.7 

41883.9 

12351.8 

1.8254 

- 119085. 5 

3.3033 

2800 

9.1384 

24081.5 

71.2314 

1 75366.3 

42797.1 

12093.5 

1.8606 

- 119168.5 

2.9590 

2900 

9.1517 

24996. 0 

71.5523 

182505.6 

43711.6 

11834.1 

1.8930 

- 115250.7 

2.6381 

3000 

9.1652 

25911.9 

71.8628 

189676.4 

44627.4 

11573.5 

1.9222 

- 119332. 1 

2.3385 

3100 

9.1790 

26829. 1 

72. 1635 

196877.8 

45544.6 

11312.1 

1.9492 

- 119412.7 

2.0580 

3200 

9 . 1934 

27747. 7 

72.4552 

204108.8 

46463.2 

11049.7 

1.9739 

- 119492.7 

1.7948 

3300 

9.2082 

28667. 8 

72.7383 

211368.6 

47383.3 

10786.6 

1.9964 

- 119572.0 

1.5474 

3400 

9.2237 

29589. 4 

73. 0134 

218656.2 

48304.9 

10522.9 

2.0171 

- 119650. 7 

1.3145 

3 500 

9.2399 

30512.5 

73.2810 

225971.0 

49228 . 1 

10258.8 

2.0362 

- 119728. 8 

1.0947 

3600 

9.2568 

31437 . 4 

73.5415 

233312.2 

50152.9 

9994.4 

2.0536 

- 119806.3 

0.8869 

3700 

9.2745 

32363. 9 

73. 7954 

240679.1 

51079.5 

9729.8 

2.0699 

- 119883.4 

0.6903 

3800 

9.2930 

33292. 3 

74.0430 

248071.1 

52007.8 

9465.2 

2.0850 

- 119960. 0 

0.5039 

3900 

9.3124 

34222.6 

74.2846 

255487.5 

52938.1 

9200.7 

2.0907 

- 12 C 036 . 1 

0.3269 

4000 

9.3328 

35154.8 

74.5207 

262927.8 

53870.3 

8936.6 

2. 1115 

- 12 C 111.8 

0.1587 

4100 

9.3542 

36089.2 

74. 7514 

270391.5 

54804.7 

8673.0 

2. 1232 

- 12 C 187. 1 

- 0.0014 

4200 

9.3765 

37025.7 

74. 9770 

277877.9 

55741.2 

8410. 1 

2.1340 

- 12 C 262. 1 

- 0. 1539 

4300 

9.3998 

3 7964. 5 

75.1980 

285386.7 

56680.0 

8147.9 

2. 1439 

- 12 C 336. 5 

- 0.2995 

4400 

9.4242 

38905. 7 

75.4143 

292917.4 

57621.2 

7886.8 

2.1532 

— 1 2 C 4 10.9 

- 0.4386 

4500 

9.4496 

39849.4 

75. 6264 

300469.4 

58564.9 

7626.7 

2.1618 

- 12 C 484.8 

- 0.5715 

4600 

9.4761 

40795. 6 

75.8344 

308042.5 

59511.2 

7368.0 

2. 1697 

- 120558. 8 

- 0.6987 

4700 

9.5036 

41744. 6 

76.0385 

3 15636.2 

60460.1 

7110.7 

2.1771 

- 120632.7 

- 0. 8206 

4800 

9.5321 

42696.4 

76. 2388 

323250.1 

61411.9 

6855.1 

2. 1838 

- 12 C 706.6 

- 0.9375 

4900 

9.5618 

43651.1 

76.4357 

330883.8 

62366.6 

660 1 . 1 

2.1901 

- 12 C 780.3 

- 1.0497 

5000 

9.5924 

44608.8 

76.6292 

338537.1 

63324.3 

6349. 1 

2. 1959 

- 120854.4 

- 1.1575 

5100 

9.6241 

4 ^ 569 * 6 

76. 8194 

346209.6 

64285.1 

6099. 1 

2.2012 

- 12 C 928.8 

- 1.2611 

5200 

9.6568 

4 t > 5 3 3 * 6 

77. 0066 

353900.9 

65249. 1 

5851.3 

2.2061 

- 121003.6 

- 1.3608 

5300 . 

9.6904 

47501. 0 

77 . 1909 

361610.8 

66216.5 

5605.8 

2.2107 

- 121078.9 

- 1.4568 

5400 

9.7251 

484 71. 7 

77. 3724 

369339.0 

67187.3 

5362.7 

2.2149 

- 121154. 8 

- 1.5492 

5500 

9.7607 

49446. 0 

77.5511 

377085.2 

68161.6 

5122.2 

2.2186 

- 121231.6 

- 1 . 638 ^ 

5600 

9.7972 

50423. 9 

77. 7273 

334849 . 1 

69139.4 

4884. 3 

2.2222 

- 121309.3 

- 1. 7245 

5 700 

9.8346 

51405. 5 

77. 901 1 

392630.6 

70121.0 

4649.3 

2.2254 

- 121388. 1 

- 1.8075 

5 800 

9. 8729 

52390.9 

78. 0724 

400429.2 

71106.4 

4417.1 

2.2286 

- 121467. 5 

- 1.8878 

5 900 

9,9121 

53380 . 1 

78.2415 

408245.0 

72095.6 

4188.0 

2.2313 

- 121548. 9 

- 1.9654 

6000 

9.9520 

54373. 3 

78.4085 

416077.5 

73088.8 

3962.0 

2.2337 

- 121616.0 

- 2.0404 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 


Ai, 932° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(ll) AlgO (gaa); molecular weight, 69.96 








Formation from assigned 

Formation from j 

r. 

r° 

H T H o< 

C° 

-[Ff Hq), 

H T> 

reference 

elements 

gaseous 

atoms 

°K 

cal/mole °K 

ca!/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A Hf)f, 

log Kf 

A Hf, 

!°g, n K 







cal/mole 


cal/mole 


0 


0 


0 

-35318.1 

-32098.3 


-244800.0 


100 

8.2787 

801.4 

51.7003 

4368.6 

-34516.7 

-31873.1 

75. 7088 

-245702.4 

526. 5858 

200 

9.3145 

1681.9 

57.7626 

9870.6 

-33636. 1 

-32207.6 

40.7665 

-246492.5 

257. 7501 

298. 15 

10.2927 

2644.3 

61.6645 

15741.0 

-32673.8 

-32673.8 

29. 1093 

-247070.4 

168.9892 

300 

10.3106 

2663.4 

61.7282 

15855.1 

-32654.7 

-32682.8 

28.9616 

-247080.0 

167. 8724 

400 

11. 1912 

3740. 1 

64.8197 

22187.8 

-31578.0 

-33156.2 

22.9702 

-247536.0 

122.8359 

500 

11.B584 

4894.3 

67. 3926 

28801.9 

-30423.7 

-33621.9 

19.3239 

-247898.5 

95. 7687 

600 

12.3370 

6105.5 

69.5994 

35654.2 

-29212.6 

-34102.0 

16. 8582 

-248195.6 

77. 6997 

700 

12.6787 

7357.2 

71.5283 

42712.6 

-27960.9 

-34612.0 

15.0716 

-248447.2 

64. 7789 

000 

12.9262 

8638.1 

73.2383 

49952.5 

-26680.0 

-35162.0 

13.7106 

-248666.5 

55.0791 

900 

13.1090 

9940.3 

74.7718 

57354.4 

-25377.8 

-35758.0 

12. 6347 

-243862.3 

47.5285 

a 1000 

13.2469 

11258.4 

76.1605 

64902 .1 

-24059.7 

-41435.5 

11.6782 

-249040.7 

41.4835 

1100 

13.3530 

12588.6 

77.4282 

72582.4 

-22729.5 

-41924.8 

10.8499 

-249206.0 

36.5341 

1200 

13.4361 

13928.2 

78.5938 

80384.3 

-21389.8 

-42409.4 

10.1519 

-249361.0 

32. 4070 

1300 

13. 5023 

15275.3 

79.6720 

88298.3 

-20042.8 

-42890.7 

9.5546 

-249507.9 

28.9127 

1400 

13.5558 

16628.3 

80.6746 

96316.2 

-18689.8 

-43369.7 

9.0367 

-249648.4 

25.9159 

1500 

13.5995 

17986.1 

81.6114 

104431.0 

-17332.0 

-43847.2 

8. 5829 

-249783.6 

23.3172 

1600 

13.6358 

19347.9 

82.4903 

112636.5 

-15970. 2 

-44323.8 

8.1819 

-249914.6 

21.0421 

1700 

13.6661 

20713. 1 

83. 3179 

120927.4 

-14605.0 

-44800.2 

7.8236 

-250042.0 

19.0337 

1800 

13.6917 

22081.0 

84.0998 

129298.6 

-13237.1 

-45276.6 

7.5020 

-250166.3 

17. 2475 

1900 

13.7136 

23451.3 

84.8406 

137745.9 

-11866.8 

-45753.5 

7.2114 

-250288.2 

15.6485 

2000 

13. 7323 

24823.6 

85.5446 

146265.5 

-10494.5 

-46231.2 

6.9470 

-250407.9 

14.2088 

2100 

13.7485 

26197.7 

86.2150 

154853.7 

-9120.4 

-46709.9 

6. 7050 

-250525.8 

12.9055 

2200 

13.7627 

27573.2 

86.8549 

163507.5 

-7744.8 

-47189.9 

6.4828 

-250642.2 

11.7202 

2300 

13. 7750 

28950.1 

87.4669 

172223.8 

-6367. 9 

-47671.3 

6.2780 

-250757.3 

10.6374 

2400 

13.7859 

30328.2 

88.0534 

181000.0 

-4989.9 

-48154.2 

6.0883 

-250871.4 

9.6444 

2500 

13.7955 

31707.3 

68.6164 

189833.7 

-3610.8 

-48638.8 

5.9119 

-250984.6 

8. 7305 

2600 

13.8041 

33087.3 

89.1576 

198722.6 

-2230.8 

-49125.2 

5.7478 

-251097.1 

7.8864 

2700 

13.8118 

34468. 1 

89.6787 

207664.5 

-850.0 

-49613.3 

5.5942 

-251209.2 

7 . 1046 

2800 

13.8186 

35849.6 

90.1812 

216657.7 

531.5 

-50103.3 

5.4499 

-251320.9 

6. 3782 

2900 

13.8248 

37231.8 

90.6662 

225700.2 

1913.7 

-50595.0 

5.3147 

-251432.4 

5.7017 

3000 

13.8304 

38614.5 

91.1350 

234790.4 

3296.4 

-51088.6 

5.1867 

-251543.9 

5.0700 

3100 

13.8354 

39997.8 

91.5886 

243926.7 

4679.7 

-51584.0 

5.0663 

-251655.6 

4.4787 

3200 

13. 8400 

41381.6 

92.0279 

253107.6 

6063.5 

-52081. 2 

4.9522 

-251767.6 

3.9242 

3300 

13.8442 

42765.8 

92.4538 

262331.8 

7447.7 

-52580. 2 

4.8436 

-251880.0 

3.4031 

3400 

13.8480 

44150.4 

92.8672 

271598.0 

8832.3 

-53080.8 

4. 7407 

-251993.1 

2.9124 

3500 

13.8515 

45535.4 

93.2686 

280904.9 

10217.3 

-53583.2 

4.6428 

-252107.0 

2.4495 

3600 

13.8548 

46920.7 

93.6589 

290251.3 

11602.6 

-54087. 1 

4.5495 

-252221.9 

2.0121 

3700 

13.8577 

48306.4 

94.0386 

299636.3 

12988.3 

-54592.6 

4.4602 

-252337.9 

1.5982 

3800 

13.8605 

49692.3 

94.4081 

309058.7 

14374.2 

-55099.7 

4.3753 

-252455.4 

1.2059 

3900 

13.8630 

51078.4 

94.7682 

318517.6 

15760.4 

-55608.2 

4.2936 

-252574.4 

0.8335 

4000 

13.8653 

52464.9 

95.1192 

328012.0 

17146. 8 

-56118.1 

4.2154 

-252695.3 

0.4796 

4100 

13.8675 

53851.5 

95.4616 

337541. 1 

18533.4 

-56629.4 

4. 1402 

-252818.3 

0.1428 

4200 

13.8696 

55238.4 

95.7958 

347104. 1 

19920. 3 

-57142.1 

4.0679 

-252943.6 

-0.1781 

4300 

13.8714 

56625.4 

96.1222 

356700.1 

21307.3 

-57656.0 

3.9983 

-253071.0 

-0.4843 

4400 

13.8732 

58012.6 

96.4411 

366328.3 

22694.6 

-58171.1 

3.9314 

-253201.7 

-0. 7767 

4500 

13.8748 

59400.1 

96.7529 

375988.0 

24082.0 

-58687.4 

3.8671 

-253335.3 

-1.0562 

4600 

13.8764 

60787.6 

97.0579 

385678.6 

25469.5 

-59204.8 

3.8048 

-253472.7 

-1.3237 

4700 

13.8778 

62175.3 

97.3563 

395399.4 

26857.2 

-59723.4 

3.7449 

-253613.9 

- 1. 5800 

4800 

13.8792 

63563.2 

97 .648 5 

405149.7 

28245.1 

-60243.0 

3.6865 

-253759.4 

-1 . 8258 

4900 

13.8805 

64951.2 

97.9347 

414928.9 

29633.1 

-60763.6 

3.6305 

-253909. 1 

-2.0616 

5000 

13.8817 

66339.3 

98.2151 

424736.4 

31021.2 

-61285.2 

3.5762 

-254064.1 

-2.2832 

5100 

13.8828 

67727.5 

98.4900 

434571.7 

32409.4 

-61807.8 

3.5233 

-254224.7 

-2.5060 

5200 

13.8838 

69115. 8 

98.7596 

444434.3 

33797.7 

-62331. 3 

3.4721 

-254391. 1 

-2. 7155 

5300 

13.8848 

70504.3 

99.0241 

454323.5 

35186.2 

-62855.8 

3.4226 

-254564.0 

-2.9173 

5400 

13.8858 

71892.8 

99.2837 

464238.9 

36574.7 

-63381.1 

3.3744 

-254743.7 

-3. 1118 

5500 

13.8867 

73281.4 

99.5385 

474180. 1 

37963.3 

-63907.3 

3.3273 

-254930.3 

-3.2993 

5600 

13.8875 

74670.1 

99.7887 

484146.5 

39352.0 

-64434.3 

3. 2818 

-255 125.8 

-3.4803 

5700 

13.8884 

76058.9 

100.0345 

494137.7 

40740.8 

-64962.1 

3.2375 

-255329.2 

- 3. 6550 

5800 

13.8891 

77447.8 

100.2760 

504153.2 

42129.7 

-65490.8 

3.1947 

-255540.2 

-3. 8238 

5 900 

13.8898 

78836.7 

100. 5135 

514192.7 

43518.7 

-66020.2 

3. 1525 

-255761.8 

-3.9871 

6000 

13.8905 

80225.8 

100.7469 

524255.8 

44907.7 

-66550.3 

3.1115 

-255961.5 

-4.1450 


°A change in phase of on assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Al, 932° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(12) A1 2 0 2 (gas); molecular weight, 85.96 ' 


T, 

°K 

r° 

cal/mole °K 

H T H o> 
cal/mole 

00 

* T • 

cal/mole °K 

col/mole 

H T> 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

l0g l0 K f 

A Hf, 
cal/mole 

log lO* 

0 


0 


0 

-97568.9 

-93311.8 


-365000.0 


100 

9.0167 

829.3 

52.4132 

4412.0 

-96739.6 

-93405.4 

205.8135 

-366402.0 

783. 4224 

200 

10.5103 

1801.8 

59.0960 

10017.4 

-95767.2 

-93996.0 

103.5235 

-367657.5 

382.4965 

298.15 

12.4959 

2929.0 

63.6550 

16049.8 

-94640.0 

-94640.0 

69.6096 

-368593. 3 

250.0916 

300 

12.5339 

2952. 1 

63.7324 

16167.6 

-94616.8 

-94651.4 

69.1818 

-368608.4 

248.4255 

400 

14. 3943 

4302.1 

67.6033 

22739.2 

-93266.8 

-95206.5 

51.8968 

-369309.1 

181.2350 

500 

15.7804 

5814.8 

70.9729 

29671.7 

-91754. 1 

-95679. 5 

41.4694 

-369823.7 

140.8533 

600 

16.7577 

7444.6 

73.9417 

36920.4 

-90124.4 

-96118.5 

34.4842 

-370208.5 

113.8991 

700 

17.4467 

9156.8 

76.5797 

44449.0 

-88412.2 

-96557.1 

29.4723 

-370503.5 

94.6284 

800 

17.9411 

10927.5 

78.9434 

52227.2 

-86641.5 

-97016.0 

25.6956 

-370735.1 

80.1651 

900 

18.3040 

12740.6 

81.0785 

60230.1 

-84828.3 

-97508.1 

22. 7437 

-370921.0 

68.9094 

°1000 

18.5764 

14585.3 

83.0218 

68436.6 

-82983.7 

-103073.0 

20.2891 

-371073.1 

59.9008 

1100 

18.7852 

16453.8 

84.8026 

76829.0 

-81115.1 

-103443.4 

18.2374 

-371199.7 

52.5274 

1200 

18.9484 

18340.8 

86.4444 

85392.4 

-79228.1 

-103804.8 

16.5219 

-371306.5 

46.3809 

1300 

19.0780 

20242.3 

87.9663 

94113.9 

-77326.6 

-104160.0 

15.0654 

-371397.7 

41.1787 

1400 

19.1 825 

22155.5 

89. 3841 

102982.2 

-75413.4 

-104510. 8 

13.8125 

-371476.5 

36.7186 

1500 

19.2679 

24078.2 

90.7106 

111987.7 

-73490.7 

-104858.8 

12.7231 

-371545.3 

32.8524 

1600 

19.3386 

26008.6 

91.9565 

121121.7 

-71560.3 

-105205.3 

11.7671 

-371605.8 

29.4689 

1700 

19.3977 

27945.5 

93. 1307 

130376.6 

-69623.4 

-105551.3 

10.9202 

-371659.4 

26.4830 

1800 

19.4476 

29887.9 

94.2409 

139745.7 

-67681.0 

-105897.6 

10.1652 

-371707.2 

23.8285 

1900 

19.4901 

31834.8 

95.2935 

149222.9 

-65734.1 

-106245.1 

9.4876 

-371 750.2 

21.4532 

2000 

19. 5265 

33785.7 

96.2942 

158802.7 

-63783.2 

-106594. 2 

8.8756 

-371789.2 

19.3151 

2100 

19.5581 

35740.0 

97.2477 

168480.1 

-61 829.0 

-106945.5 

8.3199 

-371824.7 

17.3805 

2200 

19.5855 

37697.2 

98.1582 

178250.8 

-59871.8 

-107299.4 

7.8130 

-371857.3 

15. 6216 

2300 

19.6095 

39657.0 

99.0293 

188110.4 

-57912.0 

-107656.2 

7.3489 

-371887.4 

14.0155 

2400 

19.6306 

41619.0 

99.8643 

198055.4 

-55950.0 

-108016.2 

6.9219 

-371915.6 

12.5431 

2500 

19.6493 

43583.0 

100.6661 

208082.2 

-53985.9 

-108379.6 

6.5277 

-371942.1 

11.1884 

2600 

19.6659 

45548.8 

101.4371 

218187.6 

-52020.2 

-108746.5 

6. 1630 

-371967.3 

9.9378 

2700 

19.6808 

47516.1 

102.1796 

228368.7 

-50052.8 

-109117.0 

5.8240 

-371991.6 

8.7798 

2800 

19.6941 

49484.9 

102.8955 

238622.6 

-48084. 1 

-109491.2 

5.5078 

-372015.3 

7.7045 

2900 

19.7061 

51454.9 

103.5868 

248946.9 

-46114.0 

-109869.1 

5.2129 

-372038.6 

6.7032 

3000 

19.7169 

53426.1 

104.2551 

259339.2 

-44142.9 

-110250.6 

4.9361 

-372061.9 

5.7686 

3100 

19.7267 

55398.2 

104.9018 

269797.2 

-42170.7 

-110635.8 

4. 6769 

-372085.4 

4. 8943 

3200 

19.7356 

57371.4 

105.5282 

280318.9 

-40197.6 

-111024.7 

4.4328 

-372109.4 

4.0746 

3300 

19.7437 

59345.3 

106.1356 

290902.2 

-38223.6 

-111417.0 

4.2024 

-372134.2 

3.3045 

3400 

19.7511 

61320.1 

106.7251 

301545.4 

-36248.9 

-111812.8 

3.9850 

-372160.0 

2.5796 

3500 

19.7579 

63295.5 

107.2978 

312246.7 

-34273.4 

-112212.0 

3.7792 

-372187.1 

1.8961 

3600 

19.7641 

65271.6 

107.8545 

323004.5 

-32297.3 

-112614.4 

3.5843 

-372215.8 

1.2506 

3700 

19.7699 

67248.3 

108.396 1 

333817-1 

-30320.6 

-113020.0 

3. 3992 

-372246.3 

0.6399 

3800 

19.7752 

69225.6 

108.9234 

344683.2 

-28343.4 

-113428.7 

3.2235 

-372278.9 

0.0612 

3900 

19.7801 

71203.3 

109.4371 

355601.3 

-26365.6 

-113840.3 

3.0558 

-372313.9 

-0.4878 

4000 

19.7846 

73181.6 

109.9379 

366570.2 

-24387.4 

-114254.8 

2.8962 

-372351.6 

-1.0094 

4100 

19.7888 

75160.3 

110.4265 

377588.5 

-22408.7 

-114672.0 

2.7436 

-372392.2 

-1.5056 

4200 

19.7928 

77139.3 

110.9034 

388655.1 

-20429.6 

-115091.9 

2.5976 

-372436.2 

-1.9782 

4300 

19.7964 

79118.8 

111.3692 

399768.8 

-18450.1 

-115514.3 

2.4580 

-372483.1 

-2.42B9 

4400 

19.7998 

81098.6 

111.8244 

410928.6 

-16470.3 

-115939.2 

2.3243 

-372534.4 

-2.8592 

4500 

19.8030 

83078. 8 

112.2694 

422133.4 

-14490.2 

-116366.5 

2.1962 

-372589.7 

-3.2704 

4600 

19.8060 

85059.2 

112.7046 

433382.1 

-12509.7 

-116796.0 

2.0731 

-372649.7 

-3.6638 

4700 

19.8088 

87039.9 

113.1306 

444674.0 

-10529.0 

-117227.8 

1.9550 

-372714.7 

-4. 0405 

4800 

19.8114 

89021.0 

113.5477 

456008.0 

-8548.0 

-117661.7 

1.8410 

-372785.0 

-4.4016 

4900 

19.8139 

91002.2 

113.9562 

467383.2 

-6566.7 

-118097.7 

1.7316 

-372860.6 

-4.7480 

5000 

19.8162 

92983.7 

114.3565 

478798.9 

-4585.2 

-118535.6 

1.6263 

-372942.7 

-5.0806 

5100 

19.8184 

94965.4 

114.7490 

490254. 3 

-2603.5 

-118975.5 

1.5243 

-373031.3 

-5.4003 

5200 

19.8204 

96947.4 

115.1338 

501748.5 

-621.5 

-119417.3 

1.4261 

-373127.0 

-5.7077 

5300 

19.8224 

98929.5 

115.5114 

513280.8 

1360.6 

-119860.9 

1.3313 

-373230.2 

-6. 0036 

5400 

19.8242 

100911.9 

115.8819 

524850.5 

3342.9 

-120306.3 

1.2396 

-373341.3 

-6.2886 

5500 

19.8259 

102894.4 

116.2457 

536456.9 

5325.4 

-120753.4 

1.1507 

-373460.8 

-6.5634 

5600 

19.8276 

104877.0 

116.6029 

548099.4 

7308.1 

-121202.2 

1.0649 

-373589.3 

-6. 8284 

5700 

19.8291 

106859.9 

116.9539 

559777.3 

9290.9 

-121652.6 

0.9817 

-373727.3 

-7.0843 

5800 

19.8306 

108842.9 

117.2988 

571490.0 

11273.9 

-122104.6 

0.9015 

-373873.9 

-7.3314 

5900 

19.8320 

110826.0 

1 1 7 . 63 7 B 

583236.9 

13257.1 

-122558.2 

0.8232 

-374032.1 

-7.5702 

6000 

19.8334 

112809.3 

117.9711 

595017.4 

15240.3 

-123013.3 

0.7472 

-374169.4 

-7.8010 


a *| Ch ^p in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(13) A1 2 0 3 (crystal, liquid); molecular weight, 101.96 


T, 

C2, 

H r~ H o? 

cal/mole 

5 r- 

cat/mole 


Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

cal/moie °K 

cal/mole °K 

cal/mole 

(A Hf)f, 
cal/mole 

O 

in 

0 

3 

A Hf, 
cal/mole 

i0 9| 0 K 

0 


0 

0 

0 

-402794.4 

-397499. 9 


-728174.6 


100 

3 . 0688 

78.0 

1.0241 

24.5 

-402716.4 

-398691.6 

857.2330 

-730855.4 

1561.5/08 

200 

12.2228 

841.5 

5.9465 

347.8 

-401952.9 

-399839.0 

421.3514 

-732877.2 

762.0139 

298.13 

18.8840 

2394.4 

12. 1750 

1235.6 

-400400.0 

-400400. 0 

277.1216 

-733909.9 

498.2058 

300 

18.9794 

2429.3 

12.289 7 

1257.6 

-400365. 1 

-400406.2 

2/5.3114 

-733923. 1 

494 . 8880 

400 

22.9876 

4545.2 

18.3509 

2795.2 

-398249.2 

-400550 . 6 

202.3746 

-734375.8 

361. 1852 

500 

25.3442 

6970.8 

23.7524 

4905.4 

-395823.6 

-400476.0 

158.6089 

-734487.9 

280.9319 

600 

26.8881 

9587.5 

28. 5206 

7524.9 

-393206.9 

-400305.8 

129.4413 

- 734392. 2 

227.429/ 

700 

2 7. 9685 

12333. 2 

32 .75 10 

10592.5 

-390461.2 

-400099.9 

108.6174 

-734157.5 

189.2223 

80 0 

28.7572 

15171. 4 

36.5392 

14060.0 

-387623.0 

-399890 . 2 

93.0072 

-733823.8 

160. 577 / 

900 

29. 3523 

18078. 4 

39.961 8 

17887.2 

-384716.0 

-399695.4 

80.8722 

-733416.9 

138.3098 

biooo 

29.8136 

21037.5 

43.0784 

22040.9 

-381756.9 

-404559.6 

71. 0878 

-732954.7 

120.5060 

1100 

30. 1 745 

24036.8 

45.9393 

26496. 4 

-378757.6 

-404218.7 

63.0538 

-732450. 1 

105.9496 

1200 

30.4637 

2 7069.8 

48. 5775 

31223. 7 

-375724.6 

-403858.4 

56. 3644 

-7319 10. 1 

93.8274 

1300 

30.9068 

30141.0 

51.0360 

36203. 8 

-372653.4 

-403472.2 

50. 7095 

-731330.5 

83. 5780 

1400 

31.28 19 

33250.6 

53.3402 

41425.8 

-369543.8 

-403058.7 

45.86/0 

-730711.6 

74.8000 

1500 

31.6436 

36396.9 

55. 5109 

46869.4 

-366397.5 

-402618.4 

41. 6747 

-730054.9 

67. 1991 

1600 

31.9951 

39578.9 

57.5644 

52 524. 1 

-363215.5 

-402151.7 

38.0109 

-729362.0 

60.5544 

1700 

32.3389 

42795.7 

59.5144 

58378. 8 

-359998.7 

-401659.3 

34.7815 

-728633 . 7 

54.6972 

1800 

32 .6766 

46046.5 

61. 3724 

64423.9 

-356747.9 

-401141. 5 

31.9148 

-7278/1.0 

49.4961 

1900 

33 . 0094 

49330. 8 

63. 1481 

70650.5 

-353463.5 

-400598. 8 

29.3533 

-727074.4 

44.8474 

2000 

33.3382 

52648.3 

64.8496 

77031.0 

-350146.1 

-400031.4 

27.0511 

-726244.6 

40.6683 

2100 

33.6639 

55998.4 

66. 4841 

8 36 18 . 2 

-346796.0 

-399439.6 

24.9709 

-725382.1 

36. 8916 

2200 

33.9870 

59381.0 

68.0576 

90345.8 

— 34341 3.4 

-398823.7 

23.0827 

-724487.1 

33.4624 

2300 

34.3079 

62795.7 

69.5755 

97227.9 

-339998.7 

-398183.9 

21.3616 

-723560.2 

30.3354 

02318 

34. 365 

63413.8 

69. 843 

98482. 3 

-339380.6 

-398063.3 

2 1.0672 

-723384.9 

29.7990 

2318 

35.0 

89413.8 

31.060 

98482.3 

-313380.6 

-3720 51 . 2 

21.0672 

-697362.4 

29. 7990 

2400 

35.0 

92283. 8 

82.2765 

105179.8 

-310510.6 

-3714 78. 8 

19.8/03 

-696560.4 

27.5565 

2500 

35.0 

95783.8 

83.7053 

113479.4 

-307010.6 

-3 70769.9 

18.5184 

-695549.1 

25.0212 

2600 

35.0 

99283.8 

85.0780 

121919.0 

-303510.6 

-3/0068.9 

17.2732 

-694538.6 

22.6843 

2700 

35.0 

102783. 8 

86.3989 

130493. 3 

-300010.6 

-3693 75.7 

16.1223 

-693529.1 

20.5237 

2800 

35.0 

1C6283.8 

87. 671 8 

139197.2 

-2965 10.6 

-368690.1 

15.0553 

-692520.7 

18.5203 

2900 

35.0 

109783.8 

88.9000 

148026.2 

-293010.6 

-368012. 0 

14* 0642 

-691513. 7 

16.6578 

3000 

35.0 

113283.8 

90.0865 

1 56975.8 

-289510.6 

-367341.0 

13.1404 

-690508.3 

14.9220 

3100 

35.0 

116783.8 

9 1. 2342 

166042. 2 

-286010.6 

-36667/. 1 

12.2781 

-689504. 7 

13.3006 

3200 

35.0 

120283.8 

92.3454 

175221 .4 

-282510.6 

-366020.0 

11.4712 

-688503. 2 

11.7827 

3 300 

35.0 

123783.8 

93.4224 

184510. 1 

-2 79010.5 

-365369.5 

10.7141 

-687504. 0 

10.3589 

3400 

35.0 

127283.8 

94.4672 

193904.8 

-275510.6 

-364/25.3 

10.0031 

-686507.5 

9.0207 

3500 

35.0 

130783.8 

95. 481 8 

20340 2. 5 

-272010.6 

-364087. 3 

9.3338 

-685513. 7 

7. 7609 

3600 

35.0 

134203.8 

96.4678 

213000.2 

-268510.6 

-363455.1 

8.7029 

-684523.1 

6.5728 

3700 

35.0 

137783.8 

97 . 426 7 

222695.2 

-265010.6 

-3 62828.5 

8.1070 

-683535.8 

5.4505 

3800 

35.0 

1412B3.8 

98. 3601 

232484. 7 

-261510.6 

-362207.4 

7.5439 

-682552. 2 

4.3888 

3900 

35.0 

144783.8 

99.2693 

242366.4 

-258010.6 

-361591.5 

7.3101 

-6815/2.5 

3.3830 

4000 

35.0 

148283.8 

100.1554 

252337.8 

-254510.6 

-360980.6 

6.5041 

-680597.0 

2. 4289 

4100 

35.0 

151783.8 

101.0196 

262396. 7 

-251010.6 

-360374. 4 

6.0234 

-679626.0 

1.5226 

4200 

35.0 

155283.8 

101 . 8631 

272541.1 

-247510.6 

-359/72.9 

5.5663 

-678659.9 

0. 6607 

4300 

35.0 

158783.8 

102.6866 

282768.7 

-244010.6 

-3591 / 5.7 

5.1312 

-677698.3 

-0.1600 

4400 

35.0 

162283.8 

103.4912 

293077.7 

-240510.6 

-358582. 8 

4.7166 

-676742.6 

-0.9422 

4500 

35.0 

165783.8 

104.2 778 

30 3466.3 

-237010.6 

-357993.9 

4.3213 

-675792. 3 

-1.5887 

4600 

35.0 

169283. 8 

105 .047 1 

313932.7 

-233510.6 

-357408.9 

3.9436 

-6/4848.3 

-2.4016 

4700 

35.0 

172783. 8 

105.7998 

324475.2 

-230C10.6 

-356827.7 

3.5828 

-673910.9 

-3.0833 

48C0 

35.0 

17 62 83.8 

106. 5367 

333092.2 

-226510.6 

-356250.0 

3. 2372 

-672980. 2 

-3.7357 

4900 

35.0 

1 79783.8 

107.2583 

345782.0 

-223010.6 

-355675.8 

2.9066 

-672056.2 

-4. 3605 

5000 

35.0 

183283.8 

107.9654 

356543. 3 

-219510.6 

-355105.0 

2.5897 

-671140.2 

-4. 9596 

5100 

35 .0 

1 86783 . 8 

108.6585 

367374.6 

-216010.6 

- 35453 7.5 

2.2855 

-670232.2 

-5.5344 

5200 

35 .0 

190283.8 

109.3381 

378274.6 

-212510.6 

-3 53 9/3.0 

1.9935 

-669332. 7 

-6. 0863 

5300 

35.0 

193783.8 

110.0048 

389241.8 

-209010.6 

-353411.7 

1.7132 

-668442.0 

-6.6167 

5400 

35.0 

197283.8 

110.6591 

400275. 1 

-205510.6 

-352853. 2 

1.4435 

-667560.6 

-7. 1268 

5500 

35.0 

200783.8 

111. 3013 

411373.3 

-202010.6 

-352297.6 

1. 1838 

-666589.0 

-7.6177 

5600 

35.0 

204283.8 

111.9319 

422535. 0 

-1 98510.6 

-351744.8 

0.9341 

-665827.7 

-8.0905 

5700 

35.0 

207783 . 8 

112. 3514 

433759. 3 

-195010.6 

-351194.7 

0. 6934 

—66*. 97 7 • 1 

-8.5460 

5800 

35 . 0 

211283.8 

113.1601 

44504 5 * 0 

- 191 510.6 

-350647.2 

0. 4618 

-664136. 3 

- 8. 9853 

5900 

35 . 0 

214783.8 

113.7584 

456391.0 

-188010.6 

-350102.3 

0.2379 

-663308.5 

-9.4092 

6000 

35.0 

218283.8 

114. 3667 

467796.3 

-184510.6 

-349559.9 

0.0217 

-662460.9 

-9.8183 


°Hq refers to crystal state. 

b A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point 
of Al, 932° K. 
c Meiting point. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(14) A10C1 (gas); molecular weight, 78.457 


7) 

c° 

H f~ H o, 

C° 

1 


H° 

n T> 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A Hf)f y 
cal/mole 

o 

in 

o 

$ 

A Hf, 
cal/mole 

'°9|0 ^ 

0 

— 

0 


0 

-95000.4 

-91775. 1 

. 

-256167.6 


100 

8.9163 

75 3.0 

49.3541 

41 82.5 

-94247.4 

-91831.5 

201.6560 

-257027.1 

550.6882 

200 

11. 1582 

1771.1 

56.3216 

9493.2 

-93229.3 

-91957.7 

101.2595 

-257622 .0 

269. 5569 

298.15 

12.3149 

2927. 7 

61.0113 

15262.9 

-92072. 7 

-92072.7 

68.1626 

-258000.0 

176.8243 

3 00 

12.3319 

2950.5 

61.0876 

15375.8 

-92049.9 

-92074. 7 

67.7465 

-258006.0 

175.5581 

400 

13.0786 

4223.6 

64.7450 

21674.4 

-90776.8 

-92168.8 

50.9701 

-258288.5 

128.6467 

500 

13.5709 

5557. 7 

67.7200 

28302.3 

-89442.6 

-92254.4 

40.8946 

-258508.9 

100. 41 19 

600 

13.9010 

6932.4 

70.2254 

35202.9 

-88068.0 

-92348.6 

34.1710 

-258686. 0 

81.5742 

700 

14. 1282 

8334.5 

72.3864 

42335.9 

-86665.8 

-92461.1 

29.3632 

-258831.0 

68. 1103 

800 

14. 2890 

9755. 8 

74.2840 

49671.4 

-85244.5 

-92597.3 

25. 7524 

-258951.6 

58.00 /I 

900 

14.4060 

11190.9 

75.9741 

57185.8 

-83809.5 

-92760. 1 

22.9395 

-259053.1 

50.145? 

°1000 

14.4934 

12636. 1 

77.4967 

64860.6 

-82364.3 

-95466.9 

20. 6445 

-259139. 6 

43.3543 

1100 

14.5601 

14088.9 

78.8813 

72680.6 

-80911.5 

-95582.4 

18. 7465 

-259214.0 

38.7052 

1200 

14.6121 

15547.6 

80.1505 

80633.1 

-79452.8 

-95698.1 

17.1632 

-259278. 5 

34.4131 

1300 

14.6533 

17010.9 

81.3218 

88707.4 

-77989.4 

-95814.5 

15. 8218 

-259335.0 

30. 7805 

1400 

14. 6865 

18478.0 

82.4090 

96894.6 

-76522.4 

-95932.0 

14.6706 

-259384.9 

27.6662 

1500 

14.7136 

19948.0 

83.4232 

105186.8 

-75052.3 

-96050.9 

13.6716 

-259429. 1 

24.9666 

1600 

14.7359 

21420.5 

84.3736 

113577. 1 

-73579.8 

-96171.3 

12. 7966 

-259468.6 

22. 6041 

1700 

14.7546 

22895. 1 

85.2675 

122059.6 

-72105.3 

-96293.5 

12.0233 

-259504.1 

20.5193 

1800 

14.7704 

24371.4 

86.1113 

130629.0 

-70629.0 

-96417.7 

11.3352 

-259536.1 

18.6658 

1900 

14.7838 

25849. 1 

86.9103 

139280.4 

-69151.3 

-96544.1 

10.7188 

-259565. 3 

17.0073 

2000 

14.7954 

27328.1 

87.6689 

148009. 7 

-67672.3 

-96672.9 

10.1632 

-259591.8 

15. 5145 

2100 

14.8053 

28808.1 

88.3910 

156813.0 

-66192.2 

-96804. 1 

9.6598 

-259616.2 

14.1637 

2200 

14.8140 

30289. 1 

89.0799 

165686.8 

-64711.3 

-96937.9 

9.2015 

-259638.7 

12. 9355 

2300 

14.8216 

31770.9 

89.7386 

174627.9 

-63229.5 

-97074.3 

8. 7825 

-259659.7 

11.8141 

2400 

14.8282 

33253.4 

90. 3696 

183633.6 

-61747.0 

-97213.5 

8.3979 

-259679.2 

10.7861 

2500 

14. 8341 

34736.5 

90. 9750 

192701.0 

-60263.9 

-97355. 4 

8.0435 

-259697.6 

9.8402 

2600 

14.8394 

36220.2 

91. 5569 

201827.8 

-58780.2 

-97500.0 

7.7161 

-259715.0 

8. 9670 

2700 

14. 8440 

37704.4 

92. 1170 

211011.7 

-57296.0 

-97647.4 

7.4124 

-259731.7 

8.1585 

2800 

14.8482 

39189.0 

92.6570 

220250.5 

-55811.4 

-97797.6 

7.1298 

-259747. 9 

7.4077 

2900 

14.8520 

40674.0 

93.1781 

229542.4 

-54326.4 

-97950.6 

6.8665 

-259763.6 

6. 7086 

3000 

14.8554 

42159.4 

93.6816 

238885.6 

-52841.0 

-98106.2 

6.6201 

-259779.1 

6.0560 

3100 

14.8585 

43645. 1 

94.1688 

248278.2 

-51355.3 

-98264.5 

6. 3895 

-259794. 5 

5.4456 

3200 

14.8613 

45131.1 

94.6406 

257718.8 

-49869.3 

-98425.5 

6.1729 

-259809.9 

4. 8732 

3300 

14.8639 

46617.3 

95.0979 

267205.8 

-48383. 1 

-98589.0 

5.9689 

-259825.6 

4.3355 

3400 

14.8662 

48103. 8 

95.541 7 

276737.9 

-46896.5 

-98755.0 

5.776B 

-259841.6 

3.8294 

3500 

14.8683 

49590.5 

95.9727 

286313.8 

-45409.8 

-98923.5 

5. 5952 

-259858.1 

3.3522 

3600 

14.8703 

51077.5 

96. 391 5 

295932.1 

-43922.9 

-99094. 4 

5.4235 

-259875.2 

2.9015 

3700 

14.8721 

52564.6 

96.7990 

305591.7 

-42435.8 

-99267.6 

5.2608 

-259893.2 

2.4751 

3800 

14.8738 

54051.9 

97.1956 

315291.5 

-40948.5 

-99443. 1 

5. 1065 

-259912.0 

2.0711 

3900 

14.8753 

55539.4 

97.5820 

325030.5 

-39461.0 

-99620.8 

4.9597 

-259932.0 

1.6879 

4000 

14.8768 

57027.0 

97.9586 

334807.6 

-37973.4 

-99800.6 

4.8200 

-259953.2 

1.3237 

4100 

14.8781 

58514.7 

98.3260 

344621.9 

-36485.7 

-99982.6 

4.6869 

-259975.7 

0. 9773 

4200 

14.8793 

60002.6 

98.6845 

354472.5 

-34997.8 

-100166.5 

4.5598 

-259999.8 

0.6473 

4300 

14.8805 

61490.6 

99.0347 

364358.5 

-33509.8 

-100352.5 

4.4384 

-260025.4 

0.3327 

4400 

14.8815 

62978.7 

99.3768 

374279.1 

-32021.7 

-100540. 3 

4.3224 

-260053.0 

0.0323 

4500 

14.8825 

64466.9 

99.7112 

384233.6 

-30533.5 

-100730.1 

4.2114 

-260082.5 

-0.2547 

4600 

14.8835 

65955.2 

100.0383 

394221.1 

-29045.2 

-10092 1.6 

4.1049 

-260114.4 

-0.5293 

4700 

14.8844 

67443.6 

100.3584 

404241.0 

-27556.8 

-101115.0 

4. 0029 

-260148.6 

-0.7923 

4800 

14.8852 

68932.0 

100.6718 

414292 .6 

-26068.3 

-101310.1 

3.9048 

-260185.4 

-1.0443 

4900 

14. 8860 

70420.6 

100.9787 

424375.2 

-24579.8 

-101506.9 

3.8106 

-260224.9 

-1. 2861 

5000 

14.8867 

71909.2 

101.2795 

434488. 1 

-23091. 1 

-101705.3 

3.7201 

-260267.5 

-1.5182 

5100 

14.8874 

73397.9 

101.5743 

444630.9 

-21602.4 

-101905.4 

3.6327 

-260313.3 

-1.7413 

5200 

14.8880 

74886.7 

101.8634 

454802.8 

-20113.7 

-102107. 1 

3.5487 

-260362.5 

-1.9558 

5300 

14. 8886 

76375.5 

102.1470 

465003.4 

-18624.8 

-102310.4 

3.4677 

-260415.5 

-2.1623 

5400 

14.8892 

77864.4 

102.4253 

475232.0 

-17135.9 

-102515.2 

3. 3894 

-260472.5 

-2.3611 

5500 

14.8898 

79353.4 

102.6985 

485488.3 

-15647.0 

-102721.6 

3. 3138 

-260533.6 

-2. 5528 

5600 

14.8903 

80842.4 

102.9668 

495771.6 

-14158.0 

-102929.4 

3.2409 

-260599. 1 

-2.7377 

5700 

14.8908 

82331.4 

103.2303 

506081.5 

-12668.9 

-103138.7 

3. 1 703 

-260669.3 

-2. 9162 

5800 

14.8912 

83820. 5 

103.4893 

516417.5 

-11179.8 

-103349.4 

3.1022 

-260743.8 

-3.0885 

5900 

14.8917 

85309.7 

103. 7439 

526779.2 

-9690.7 

-103561.6 

3.0361 

-260824.1 

-3.2550 

6000 

14.8921 

86798.9 

103.9942 

537166. 1 

-8201.5 

-103775.2 

2.9720 

-260893.8 

-3.4160 


A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Meltinq point of 
Al, 932° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(15) A10F (gas); molecular weight, 61.98 


T, 

°K 

C h 

cal/mole °K 

H f “"6' 

cal/mole 

C° 

* T > 

cal/mole °K 

cal/mole 

H f . 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

O 

cQ 

5 

3 

A Hf, 
cal/mole 

O 

O 

* 

0 


0 


0 

-141934.3 

-138750.9 


-292950.0 


100 

8.2481 

728.0 

47.1507 

3987.1 

-141206.3 

-138831 .8 

304.3753 

-293836.2 

631 . 0512 

200 

10.2505 

1663.1 

53.5522 

9047.4 

-140271.3 

-139028. 3 

152.5923 

-294541 . 0 

309.6569 

298.15 

11.5112 

2734.3 

57.8935 

14526.6 

-139200.0 

-139200.0 

102.5542 

-295034. 8 

2C3.625 3 

300 

11.5313 

2755.6 

57.9647 

14633.8 

-139178.7 

-139202.9 

101.9250 

-295042.7 

202. 2917 

400 

12.4475 

3957.3 

61.4153 

20608.8 

-137977. 1 

-139338.9 

76.5622 

-295406.6 

148. 52 79 

500 

13.0833 

5235.8 

64.2656 

26897.0 

-136698.5 

-139455.9 

61.3307 

-295673.7 

116.2347 

500 

13.5215 

6567.4 

66.6921 

33447.9 

-135367.0 

-139574.5 

51.1678 

-295874.4 

94. 6887 

700 

13.8280 

7935.7 

68.8008 

40224.9 

-133998.6 

-139706.6 

43.9022 

-296028.9 

79.2895 

800 

14.0473 

9330.1 

70.6624 

47199.8 

-132604.2 

-139859.2 

38.4473 

-296150.7 

67. 7346 

900 

14.2082 

10743.3 

72.3267 

54350.8 

-131191.1 

-140036.0 

34.1997 

-296248.9 

58.7442 

0 1000 

14.3290 

12170.4 

73.8302 

61659.8 

-129763.9 

-142755.1 

30.7566 

-296329.4 

51.5496 

1100 

14.4215 

13608. 1 

75.2004 

69112.4 

-128326.2 

-142881.8 

27.9191 

-296396. 7 

45.661/ 

1200 

14.4939 

15054.0 

76.4585 

76696.2 

-126880.3 

-143007.9 

25.5525 

-296453.5 

40. 7541 

1300 

14.5514 

16506.4 

77.6210 

84400.9 

-125427.9 

-143134.1 

23.5483 

-296502.2 

36. 6008 

1400 

14.5978 

17963.9 

78.7011 

92217.6 

-123970.4 

-143260.9 

21.8288 

-296544.3 

33.0402 

1500 

14.6357 

19425.7 

79.7096 

100138.7 

-122508.7 

-143388.8 

20. 3373 

-296581.1 

29.9540 

1600 

14.6671 

20890.9 

80.6552 

108157.5 

-121043.5 

-143518. 1 

19.0312 

-296613.5 

27.2533 

1700 

14.6933 

22358.9 

81.5452 

116267.9 

- 119575.4 

-143649. 1 

17.8775 

-296642.3 

24. 8700 

1800 

14.7155 

23829.4 

82.3857 

124464.9 

-118104.9 

-143782.1 

16.8511 

-296668. 0 

22.7513 

1900 

14.7344 

25301.9 

83. 1818 

132743.6 

-116632.4 

-143917.4 

15.9320 

-296691.1 

20.8555 

2000 

14.7506 

26776.2 

83.9380 

141099.9 

-115158.2 

-144055.0 

15.1040 

-296712.1 

19. 1492 

2100 

14.7646 

28251.9 

84.6581 

149530.0 

-113682.4 

-144195.2 

14.3539 

-296731.2 

17. 6053 

2200 

14.7768 

29729.0 

85.3452 

158030.4 

-112205.3 

-144338.2 

13.6715 

-296748.7 

16.2016 

2300 

14.7874 

31207.2 

86.0023 

166598.0 

-110727. 1 

-144483. 9 

13.0478 

-296764.9 

14.9199 

2400 

14.7968 

32686.5 

86.6318 

175230.0 

-109247.9 

-144632. 5 

12.4755 

-296780.1 

13.7450 

2500 

14.8051 

34166.6 

87.2360 

183923.6 

-107767.8 

-144784. 1 

11.9483 

-296794.3 

12.6640 

2600 

14.8125 

35647.5 

87.8169 

192676.4 

-106286.9 

-144938.7 

11.4614 

-296807.8 

11.6661 

2700 

14.8191 

37129.0 

88.3760 

201486.2 

-104805.3 

-145096. 3 

11.0100 

-296820. 8 

10.7421 

2800 

14.8250 

38611.3 

88.9151 

210350.9 

-103323.1 

-145256.9 

10.5903 

-296833.5 

9.8840 

2900 

14.8304 

40094.0 

89.4354 

219268.6 

-101840.3 

-145420.4 

10.1992 

-296845.9 

9.0851 

3000 

14.8352 

41577.3 

89.9382 

228237.4 

-100357.0 

-145587.0 

9.8336 

-296858.2 

8.3395 

3100 

14.8395 

43061.1 

90.4248 

237255.7 

-98873.3 

-145756.5 

9.4914 

-296870.7 

7.6419 

3200 

14.8435 

44545.2 

90.8960 

246321.9 

-973B9. 1 

-145928.9 

9.1702 

-296883.3 

6. 9878 

3300 

14.8471 

46029.7 

91.3528 

255434.4 

-95904.6 

-146104.1 

8.8678 

-296896.3 

6.3734 

3400 

14.8504 

47514.6 

91.7961 

264592.0 

-94419.7 

-146282.1 

8.5831 

-296909.7 

5.7951 

3500 

14.8534 

48999.8 

92.2266 

273793.2 

-92934.5 

-146462.9 

8.3143 

-296923.8 

5.2499 

3600 

14.8562 

50485.3 

92.6450 

283036.9 

-91449.0 

-146646.4 

8.0601 

-296938.7 

4. 7348 

3700 

14.8587 

51971.0 

93.0521 

292321.8 

-89963.3 

-146832.5 

7.8193 

-296954. 4 

4.2477 

3800 

14.8611 

53457.0 

93.4484 

301646.9 

-88477.3 

-147021.1 

7.5911 

-296971.1 

3.7861 

3900 

14.8633 

54943.2 

93.8345 

311011.2 

-86991.1 

-147212. 3 

7.3741 

-296989. 1 

3.3481 

4000 

14.8653 

56429.7 

94.2108 

320413.5 

-85504.6 

-147405.9 

7. 1678 

-297008.3 

2.9321 

4100 

14.8672 

57916.3 

94.5779 

329853.0 

-84018.0 

-147601.9 

6.9712 

-297029.0 

2. 5363 

4200 

14.8689 

59403.1 

94.9362 

339328.8 

-82531.2 

-147800.3 

6.7837 

-297051.4 

2.1593 

4300 

14.8705 

60890.1 

95.2861 

348840.0 

-81044.2 

-148000.9 

6.6047 

-297075.2 

1.7998 

4400 

14.8721 

62377.2 

95.6279 

358385 .7 

-79557.1 

-148203.8 

6.4336 

-297101.2 

1. 4567 

4500 

14.8735 

63864. 5 

95 .9622 

367965.3 

-78069.8 

-148408.8 

6.2700 

-297129.1 

1. 1287 

4600 

14.8748 

65351.9 

96.2891 

377577.9 

-76582.4 

-148616.0 

6.1131 

-297159. 5 

0.8150 

4700 

14.8760 

66839.4 

96.6090 

387222.9 

-75094.9 

-148825.3 

5.9629 

-297192.3 

0.5146 

4800 

14.8772 

68327.1 

96.9222 

396899.5 

-73607.2 

-149036.7 

5. 8185 

-297227.7 

0.2267 

4900 

14.8783 

69814.9 

97.2290 

406607. 1 

-72119.4 

-149250. 1 

5.6800 

-297265.8 

-0 . 0495 

5000 

14.8793 

71302.8 

97.5296 

416345.1 

-70631.6 

-149465.4 

5.5469 

-297307. 1 

-0.3146 

5100 

14.8803 

72790. 8 

97.8242 

426112.8 

-69143.6 

-149682.7 

5.4186 

-297351.7 

-0.5694 

5200 

14.8812 

74278.8 

98.1132 

435909.8 

-67655.5 

-149902.0 

5.2952 

-297399.8 

-0.8145 

5300 

14.8821 

75767.0 

98.3967 

445735.3 

-66167.3 

-150123. 1 

5.1763 

-297451.6 

- 1.0503 

5400 

14.8829 

77255.2 

98.6748 

455588.9 

-64679.1 

-150346.1 

5.0615 

-297507.4 

-1.2775 

5500 

14.8837 

78743.6 

98.9479 

465470.1 

-63190.7 

-150570.9 

4.9507 

-297567.4 

-1.4964 

5600 

14.8844 

80232.0 

99.2161 

475378.3 

-61702.3 

-150797.6 

4.8438 

-297631.8 

-1. 7076 

5700 

14.8851 

81720. 5 

99.4796 

485313.2 

-60213.9 

-151026.0 

4.7405 

-297701.0 

-1.9114 

5800 

14.8858 

83209.0 

99.7385 

495274. 1 

-58725.3 

-151256.2 

4.6407 

-297774.5 

-2.1082 

5900 

14.8864 

84697.6 

99.9929 

505260.7 

-57236.7 

-151488.2 

4 . 5440 

-297853.8 

-2. 2984 

6000 

14.8870 

86186.3 

100.2431 

515272.5 

-55748.0 

-151721.9 

4.4503 

-297922.7 

-2.4822 


°A change in phase of an assigned reference eiement has occurred between this temperature and the preceding temperature. Melting point of 
A I, 932° K. 
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cal/mole °K 


H f~ H ^ 


TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(16) Ar (gas); molecular weight, 39.944 

Formation from assigned 

t, Hf , reference elements 

col/mole °K cal/mole cal/mole u 

. . * in f 


n T> 

cal/mole 


cal/mole 


Formation from 
gaseous atoms 

AH f' log , 

cal/mole 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(17) B (gas); molecular weight, 10.82 








Formation from assigned 

Formation from 

T, 


h t~ h & 

s h 

1 

£ 

1 

H f' 

reference elements 

gaseous 

atoms 

°K 

cal/mo!e °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A Hf) f% 

log, n K f 

A Hf , 

log K 







cal/mole 


cal/mole 


c 


c 

— 

0 

133489 .0 

13378C.7 


0 


ICC 

4.9531 

524. 9 

31.2109 

2596.2 

134012.9 

134299.5 

-286.6942 

0 

0 

200 

4.9742 

1022.9 

34.6638 

5909.8 

134512. C 

134717.7 

-139. 7586 

0 

0 

298.15 

4.9708 

1511.0 

36.6492 

9416.0 

13500C.O 

135OCC.0 

-91.2502 

0 

0 

300 

4.9708 

152C.2 

36.6799 

9483.8 

135C05.2 

135CC4.3 

-9C.64C 1 

0 

0 

400 

4.9696 

2017.2 

38. 1097 

13226 .7 

135506.2 

135174.9 

-66.c3ee 

0 

0 

500 

4.9691 

2514.1 

39.2186 

17095.2 

136003.1 

135262.8 

-51.2634 

0 

0 

too 

4.9688 

3011. 0 

40.1246 

21063.7 

13650C.C 

135298.7 

-41.4085 

0 

0 

700 

4.9686 

3507. 9 

40.8905 

25115.5 

136996.9 

135295.6 

-34.3681 

0 

0 

000 

4.9685 

4004. 7 

41. 5540 

29238.4 

137493.8 

135261.5 

-29.0891 

0 

0 

900 

4.9684 

45C1.6 

42.1392 

33423.7 

137990.6 

135 197.3 

-24. 9843 

0 

0 

1000 

4.9684 

4958. 4 

42.6626 

37664.2 

138487.4 

1 35 1C 7 . 1 

-21.7024 

0 

0 

1100 

4.9683 

5495. 3 

43. 1362 

41954.5 

138984.3 

134992.0 

-19.0192 

0 

0 

1200 

4.9683 

5992. 1 

43.5685 

46290.1 

139481.1 

134853.2 

-16. 7054 

0 

0 

1300 

4.9683 

6488. 9 

43.9662 

50667.1 

139977.9 

134694.7 

-14.8972 

0 

0 

1 AO 0 

4.9683 

6985. 7 

44.3343 

55082.3 

140474.8 

13452C.2 

-13.2810 

0 

0 

1500 

4.9683 

7482.6 

44.6771 

59533.1 

140971.6 

134332.9 

- 1 1. 8820 

0 

0 

1600 

4.9682 

7979.4 

44.9978 

64017.0 

141468.4 

134134.9 

-10.6596 

0 

0 

1700 

4.9682 

8476.2 

45.2990 

68532.0 

141965.2 

133927.7 

-9. 5827 

0 

0 

1800 

4.9682 

8973. 0 

45.5829 

73076.2 

142462.1 

133712.4 

-8.6270 

0 

0 

1900 

4.9682 

5469.9 

45.8516 

77648.1 

142958.9 

133489.7 

-7. 7733 

0 

0 

200C 

4.9682 

9966. 7 

46.1064 

82246.1 

143455.7 

13326C.7 

-7.CC61 

0 

0 

2100 

4.9682 

1C463.5 

46.3488 

86869.0 

143952 .5 

133026.0 

-6.3134 

0 

0 

2200 

4.9682 

1C96C. 3 

46.5799 

91515.5 

144449.4 

132786.4 

-5.6848 

0 

0 

2300 

4.9682 

11457. 1 

46.8008 

96 184 .6 

144946.2 

132542.2 

-5.1117 

0 

0 

a 2400 

4.9682 

11954. 0 

47.0122 

100875.3 

145443.0 

126943.8 

-4.6059 

0 

0 

2 5CC 

4.9683 

1245C. 8 

47.2150 

105586.7 

145939.8 

12669C.6 

-4. 144C 

0 

0 

2600 

4.9683 

12947.6 

47.4099 

1 10318 .0 

146436.7 

126437.5 

-3.7184 

0 

0 

2700 

4.9684 

13444. 5 

47.5974 

115068.5 

146933.5 

126184.3 

-3.3252 

0 

0 

2800 

4.9685 

13941. 3 

47.7781 

1 19837.3 

14743C.3 

125931.1 

-2.96C8 

0 

0 

2900 

4.9687 

14438.2 

47.9524 

124623.9 

147927.2 

125678. C 

-2.6222 

0 

0 

3000 

4.9689 

14935. 0 

48.1209 

129427.6 

148424.1 

125424.9 

-2. 307C 

0 

0 

3100 

4.9693 

15431. 9 

48.2838 

134247.9 

148921 .0 

125171.8 

-2.0124 

0 

0 

3200 

4.9698 

15928. 9 

48.4416 

139084.2 

1494 17 .9 

124918.7 

-1.7371 

0 

0 

3300 

4.9704 

16425.9 

48.5945 

143936.0 

1499 14 .9 

124665.7 

- 1. 4786 

0 

0 

3400 

4.9712 

16923.0 

48.7429 

148802.9 

1504 12. C 

124412.8 

-1.2361 

0 

0 

3 50C 

4.9722 

17420. 1 

48.8870 

153684.5 

150909.2 

12416C.C 

-1.CC8C 

0 

0 

3600 

4.9735 

17917.4 

49.0271 

158580.2 

151406.5 

123907.3 

-0.7928 

0 

0 

3700 

4.9750 

18414.9 

49.1634 

163489.8 

151903.9 

123654.7 

-0.5896 

0 

0 

3800 

4.9769 

18912.4 

49.2961 

168412.8 

152401 .5 

1234C2.3 

-0.3976 

0 

0 

3900 

4.9791 

1541C.2 

49.4254 

173348.9 

152899.3 

12315C.I 

-0.2158 

0 

0 

4000 

4.9818 

199C8. 3 

49.5515 

178297.7 

153397.3 

122898.1 

-0.0435 

0 

0 

4100 

4.9849 

2C4C6.6 

49.6746 

183259.1 

153895.7 

122646.5 

0. 1202 

0 

0 

4200 

4.9885 

2C9C5.3 

49.7947 

188232.6 

154394.3 

122395. 1 

0.2756 

0 

0 

4300 

4.9526 

214C4. 3 

49.9122 

193217.9 

154893.4 

122144.2 

0.4234 

0 

0 

4400 

4.9572 

2 1 9 C 3. 8 

50.0270 

198214.9 

155392.8 

121893.6 

0.5645 

0 

0 

4500 

5.0C25 

2240 3.8 

50.1393 

203223.2 

155892.8 

121643.6 

0.699C 

0 

0 

4600 

5.0083 

22904.3 

50.2494 

208242.7 

156393.4 

121394.2 

0.8272 

0 

0 

4700 

5.0149 

234C5. 5 

50.3571 

213273.0 

156894.5 

121145.3 

0.9497 

0 

0 

4800 

5.0221 

2390 7. 3 

50.4628 

218314.0 

157396.4 

12C897.2 

1.C669 

0 

0 

4900 

5.0300 

244C9. 9 

50. 5664 

223365.5 

157899.0 

12C649. 7 

1.1792 

0 

0 

5000 

5.0387 

24913. 3 

50.6681 

228427.3 

158402.4 

12C4C3.2 

1.2866 

0 

0 

5100 

5.0481 

25417.7 

50. 7680 

233499.1 

158906.7 

12C157.5 

1.3898 

0 

0 

5200 

5.0583 

25923. 0 

50.8661 

238580.8 

1594 12. C 

119912.8 

1.4887 

0 

0 

5300 

5.0694 

26429.4 

50.9626 

243672.2 

159916.4 

119669.2 

1. 5836 

0 

0 

5400 

5.0812 

26936. 9 

51.0574 

248773.3 

160425.9 

119426.7 

1.675C 

0 

0 

5500 

5.0939 

27445.6 

51.1508 

253883.7 

160934.7 

119185.5 

1.7627 

0 

0 

5 60C 

5 . 1C 74 

27955. 7 

51.2427 

259003.4 

161444.7 

118945.5 

1.8472 

0 

0 

5700 

5.1218 

28467.2 

51.3332 

264132.2 

16 1956.2 

1 187C7.0 

1.9287 

0 

0 

5800 

5.1370 

28980. 1 

51.4224 

269270.0 

162469.1 

118469.9 

2. 0070 

0 

0 

5900 

5. 1532 

29494.6 

51.5104 

274416.6 

162983.6 

1 18234.4 

2.0826 

0 

0 

6000 

5. 1702 

3001C.7 

51.5971 

279572.0 

163499.8 

1 18CCC.6 

2. 1555 

0 

0 


a A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
B, 2313° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(18) B (amorphous, liquid); molecular weight, 10.82 


T, 

°K 

c p> 

cal/mole °K 

cal/mole 

s r> 

cal/mole °K 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

|o g 10 K f 

A Hf, 
cal/mole 

o 

5 






86.6 














100 

0.330 

38 7.1 

0.1318 

-373.9 

95.4 

381.0 

-0. 8215 

-133918,5 

285.3726 

200 

1. 549 

475.2 

0.7006 

-335.1 

183.5 

389.2 

-3.4037 

-134328,5 

139. 3580 

298.1P 

2.858 

691.7 

1.5640 

-225.4 

400.0 

400.0 

-3.2580 

-134600.0 

93.9922 

300 

2.879 

697.0 

1.5817 

-222.5 

405. 3 

400.4 

-0.2563 

-134503.9 


400 

3.85 1 

1039.3 

2.560 

-15.3 

747.6 

416.3 

-0. 1826 

-134758.5 

65.3561 

500 

4.431 

1455.3 

3.485 

287.2 

1163.6 

423.3 

-0.1372 

-134839.5 

51. 1253 

600 

4.854 

1920.3 

4.331 

678.3 

1628.6 

427.3 

-3.1062 

-134871.4 

41.3322 

700 

5.204 

2424.3 

5.107 

1150.6 

2132.6 

431.3 

-0.0837 

-134864.3 

34.2344 

800 

5.5 16 

2960.3 

5.822 

1697.3 

2668.6 

436.3 

-0.3672 

-134825.2 

23.3219 

900 

5.804 

3526.3 

6.489 

2313.8 

3234.6 

441.3 

-3.3536 

-134756.3 

24. 93^7 

1000 

6. 079 

4120.3 

7.115 

2994.7 

3828.6 

448.3 

-0.0427 

-134558.3 

21.5597 

1 100 

6.287 

4738.9 

7.704 

3735.5 

4447. 2 

454.9 

-0.0338 

-134537.1 

13. 9354 

1200 

6.463 

5376.6 

8.259 

4534.2 

5084. 9 

457.0 

-0.3252 

-134396.2 

16.7:, 92 

1300 

6.617 

6030.8 

8.783 

5387.1 

5739.1 

455.9 

-0.3196 

-134238.3 

14.8776 

1400 

6.750 

6699.2 

9.27B 

6290.0 

6407.5 

4b2 . 9 

-0.3143 

-134367. 3 

1 3. 2666 

1500 

6.867 

7380.2 

9. 748 

7241.8 

7088.5 

449.8 

-3.3096 

-133883.1 

1 1 . 3 724 

1600 

6.969 

8072.1 

10. 194 

8238.3 

7780.4 

446.9 

-0. 3055 

-133588.3 

10.5541 

1700 

7.058 

8773.6 

10.620 

9280.4 

8481.9 

444.4 

-3.3018 

-133483. 3 

9.5339 

1800 

7.137 

9483. 4 

11.025 

10361.6 

9191.7 

442.0 

0.0012 

-1 332 70.4 

8. 5282 

1900 

7.206 

10200.6 

11.413 

11484.1 

9908.9 

439.7 

0.3041 

-133353.3 

7.7773 

2000 

7.268 

10924.4 

11.784 

12643.6 

10632.7 

437.7 

0.3066 

-132823.3 

7.3127 

2100 

7. 322 

11653.9 

12.140 

13840.1 

11362.2 

435.7 

3. 0039 

-132590. 3 

6. 3222 

2200 

7.371 

12388.6 

12.482 

15071.8 

12096.9 

433.9 

3.0109 

-132352.5 

5.5965 

2300 

7.414 

13127.9 

12.811 

16337.4 

12836.2 

432.2 

3.0129 

-132110.3 

5. 1246 

b,c?3 m 

7.445 

13714.9 

13.061 

17358.4 

13423.2 

430.8 

0 

-131936.3 

4. 7383 

2379 

7.5 

18633.4 

15.129 

17358.4 

18341.7 

0 

0 

-126996.4 

4.7383 

2400 

7.5 

1?790.9 

15.195 

17677.1 

18499.2 

0 

0 

-126943.8 

4. 6359 

2500 

7.5 

19540.9 

15.501 

19211.6 

19249.2 

0 

0 

-126590.5 

4.1443 

2600 

7.5 

20290.9 

15.795 

20776.1 

19999.2 

0 

0 

-126437.5 

3. 7184 

2700 

7.5 

21040.9 

16.078 

22369.7 

20749.2 

0 

0 

-126184.3 

3. 3252 

2800 

7.5 

21790.9 

16.351 

23991.9 

21499.2 

0 

0 

-125931.1 

2.9508 

2900 

7.5 

22540.9 

16.614 

26639.7 

22249.2 

0 

0 

-125678.3 

2.5222 

3000 

7.5 

23290.9 

16.869 

27316.1 

22999.2 

0 

0 

-125424. 9 

2.3370 

3100 

7.5 

24040.9 

17.114 

29012.5 

23749.2 

0 

0 

-125171.3 

2. 3124 

3200 

7.5 

24790.9 

17.353 

30738.7 

24499.2 

0 

0 

-124918. 7 

1.7371 

3300 

7.5 

25540.9 

17.583 

32483.0 

25249. 2 

0 

0 

-124565.7 

1.4786 

3400 

7.5 

26290.9 

17.807 

34? 5 2. 9 

25999.2 

0 

0 

-124412.8 

1.2361 

3500 

7.5 

27040.9 

18.025 

36046.6 

26749.2 

0 

0 

-124163.3 

1.3030 

3600 

7.5 

27790. 9 

18.236 

3 7 8 b 8 « 7 

27499.2 

0 

0 

-123907.3 

3. 7928 

3 700 

7.5 

28540.9 

18.441 

39690.9 

28249.2 

0 

0 

-123654.7 

3.5896 

3800 

7.5 

29290.9 

18.641 

41544.9 

28999.2 

0 

0 

-123402. 3 

3.3976 

3900 

7.5 

30040.9 

18.836 

43419.5 

29749.2 

0 

0 

-123150.1 

0.2153 

<♦000 

7.5 

30790.9 

19.026 

45313.1 

30499.2 

0 

0 

-122898.1 

0. 3435 

4100 

7.5 

31540.9 

19.211 

47724.2 

31249.2 

0 

0 

-122546.5 

-0.1212 

4200 

7.5 

32290.9 

19.392 

49155.5 

31999.2 

0 

0 

-122395. 1 

-0.2756 

4 300 

7.5 

33040.9 

19.569 

51105.3 

32749.2 

0 

0 

-122144.2 

-3. 4234 

4 400 

7.5 

33790.9 

19. 741 

5 3069. 5 

33499.2 

0 

0 

-121893.5 

-3.5645 

4500 

7.5 

34540.9 

1 9.909 

66949.6 

34749.2 

0 

0 

-121643.5 

-3.5990 

4600 

7.5 

35290.9 

20.074 

6 7049.5 

34999. 2 

0 

0 

-121394.2 

-3. 82 72 

4700 

7.5 

36040.9 

20.236 

59068.3 

35749 . 2 

0 

0 

-121145.3 

-3.9497 

'♦8 00 

7.5 

36790.9 

20.394 

61100.3 

36499.2 

0 

0 

-120897.2 

- 1 . 0559 

4900 

7.5 

37540.9 

20.548 

63144.3 

37249.2 

0 

0 

-123649. 3 

-1.1792 

5000 

7.5 

38290.9 

20. 700 

65209.1 

37999.2 

0 

0 

-123403.2 

-1.2855 

5 100 

7.5 

39040.9 

20.848 

6 778 3. 9 

38749.2 

0 

0 

-120157.5 

-l. 3898 

5200 

7.5 

39790.9 

20. 994 

69377.9 

39499.2 

0 

0 

-119912.8 

-1 . 4887 

5 300 

7.5 

40540.9 

21.137 

71485.2 

40249.2 

0 

0 

-119669.2 

-1.5835 

5400 

7.5 

41290.9 

21.277 

7 36 04.9 

40999.2 

0 

0 

-119425.7 

-1.5750 

5500 

7.5 

42040.9 

21-415 

75 741.6 

41749.2 

0 

0 

-119185.5 

-1. 7627 

5600 

7.5 

42790.9 

21.550 

7 7889. 1 

42499.2 

0 

0 

-1 18945.5 

-1 . 8472 

5700 

7.5 

43540.9 

21.682 

80046.5 

43249.2 

0 

0 

-118707.3 

-1.9287 

r > 8 00 

7.5 

44290.9 

21.813 

82224.5 

43999.2 

0 

0 

-118469.9 

- 2 . 0 _i 7 3 

5900 

7.5 

45040.9 

21.941 

84411.0 

44749.2 

0 

0 

-118234. 4 

-2.3826 

6000 

7.5 

45790.9 

72.067 

86611 . 1 

45499.2 

0 

0 

-1 13330.6 

-2.1555 


a H° refers to crystal state. 


change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point 
of B (crystal), 2313° K. 
c Melting point of B (amorphous). 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(19) B (crystal, liquid); molecular weight, 10.82 


T, 

°K 

r° 

cal/mole °K 

uo _ uo a 

cal/mole 

9° 

^ T > 

cal/mole °K 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

£ 

o 

o> 

o 

AHf , 
cal/mole 

'^lO* 

0 


c 

0 

0 

-29 1.7 

0 


-133780.7 


100 

0.256 

6. 1 

0.081 

2.0 

-285.6 

0 

0 

-13A299. 5 

286. 6942 

200 

1 . A A 7 

86.0 

0. 588 

31.6 

-205.7 

0 

0 

-13A717.7 

139.7586 

298.15 

2.650 

291. 7 

1 . AO 3 

126.6 

C 

0 

0 

-135000.0 

91.2502 

30C 

2.667 

296. 6 

1.A20 

129. A 

A .9 

0 

0 

-135CCA. 3 

90.6401 

ACC 

3.762 

623.0 

2.355 

319.0 

331.3 

0 

0 

-13517A.9 

66.0388 

50C 

A. 381 

1032. 0 

3.266 

601.0 

7AC.3 

0 

0 

-135262.8 

51.2634 

600 

A. 815 

1A93. 0 

A. 105 

970.0 

1201.3 

0 

0 

-135298.7 

Al. 4085 

700 

5 . 1 6 A 

1993. 0 

A . 8 7 A 

1 A 1 8 . 8 

1701.3 

0 

0 

-135295.6 

3A.3681 

800 

5.A65 

252A. 0 

5. 58A 

19A3.2 

2232.3 

0 

0 

-135261. 5 

29.0891 

9CC 

5.7A1 

3085. 0 

6.2AA 

2 5 3 A . 6 

2793.3 

0 

0 

-135197.3 

2A.98A3 

1000 

5.959 

3672. 0 

6. 862 

3190.0 

338C .3 

0 

0 

-135 1C 7. 1 

21.7024 

1100 

6.2A6 

A28A. 0 

7. AA5 

3905.5 

3992.3 

0 

0 

-13A992.0 

19.0192 

1200 

6.A6C 

A 9 1 9. 6 

7.998 

A678.0 

Afc 2 7 . 9 

0 

0 

-13A853. 2 

1 6 . 7 8 5 A 

1 30C 

6.6A0 

557A. 9 

8.522 

5503.7 

5283.2 

0 

0 

-13A69A.7 

14.8972 

14CC 

6.783 

62 A 6 . 3 

9.020 

6381.7 

595A.6 

0 

0 

-13A520. 2 

13.2810 

1500 

6.897 

6930. A 

9. A92 

7307.6 

6638.7 

0 

0 

-13A332. 9 

11.8820 

16CC 

6.996 

7625.2 

9. 9A0 

8278 .8 

7333.5 

0 

0 

-13A13A. 9 

10.6596 

1700 

7.083 

8329.2 

10. 367 

929 A . 7 

8037.5 

0 

0 

-133927.7 

9.5827 

1 HOC 

7.160 

90A 1. A 

10 . 7 7 A 

10351.8 

87 A 9 . 7 

0 

0 

-133712. A 

8.6270 

1900 

7.228 

9760. 9 

11. 163 

UAA8.8 

9A69.2 

0 

0 

— 133A89.7 

7.7733 

2 OOC 

7.288 

1CA86.7 

11.535 

12583.3 

10195. C 

0 

0 

-133260.7 

7.0061 

2 ICC 

7. 3A1 

11218. 2 

11.892 

13755.0 

10926.5 

0 

0 

-133C26. 0 

6. 3134 

2200 

7.388 

1195A. 7 

12.235 

1A962.3 

1 1663 .0 

0 

0 

-132786. A 

5.68A8 

.2300 

7.A30 

12695.7 

1 2 . 56 A 

16201.5 

12A0A.C 

0 

0 

-1325A2.2 

5.1117 

“2313 

7.A35 

12818. 5 

12.618 

16366 .9 

12526.8 

0 

0 

-1325C9. 5 

5. 0406 

2313 

7.5 

18138. A 

1A.918 

16366.9 

178A6 .7 

0 

0 

-127158. A 

5.0A06 

24CC 

7.5 

1 8 790. 9 

15.195 

17677.1 

18A99 .2 

0 

0 

-1269A3.8 

A. 6059 

2500 

7.5 

1 9 SAC . 9 

15.501 

19211.6 

19249.2 

0 

0 

-126690.6 

A.1AA0 

2600 

7.5 

2C29C. 9 

15.795 

20776 . 1 

19999.2 

0 

0 

-126A37. 5 

3. 7184 

2700 

7.5 

210AC. 9 

16.078 

22369.7 

207 A 9 . 2 

0 

0 

-126184.3 

3.3252 

2800 

7.5 

2 1 7 9 C . 9 

16.351 

23991.9 

2 1 A 9 9 . 2 

0 

0 

-125931.1 

2.9608 

2900 

7.5 

225A0. 9 

16.61A 

25639.7 

222A9 .2 

0 

0 

-125678.0 

2.6222 

3000 

7.5 

232SC. 9 

16.869 

27316.1 

22999.2 

0 

0 

-125A2A. 9 

2.3070 

3100 

7.5 

2A0AC.9 

1 7 . 1 1 A 

29012.5 

237A9.2 

0 

0 

-125171.8 

2. 0124 

3200 

7.5 

2A79C. 9 

17.353 

30738.7 

2AA99 .2 

0 

0 

-124918. 7 

1.7371 

3300 

7.5 

255AC. 9 

17.583 

32A83.0 

252A9.2 

0 

0 

-12A665.7 

1.A786 

34CC 

7.5 

26290. 9 

17.807 

3A252 .9 

25999.2 

0 

0 

—12441 2.8 

1.2361 

3500 

7.5 

270AC. 9 

18.025 

360A6.6 

267A9.2 

0 

0 

-124160.0 

1.0080 

3600 

7.5 

2779C. 9 

18.236 

37858.7 

27A99 .2 

0 

0 

-1239C7.3 

0.7928 

3700 

7.5 

28 5 AO. 9 

18. AA1 

39690.8 

282A9.2 

0 

0 

-12365A. 7 

0.5896 

3800 

7.5 

29290. 9 

18.6A1 

A 1 5 A A . 9 

28999.2 

0 

0 

-123AC2.3 

0.3976 

3 90 0 

7.5 

300AO. 9 

18.836 

A3A19.5 

297A9.2 

0 

0 

-123150.1 

0.2158 

A 000 

7.5 

3079C.9 

19.026 

A5313.1 

30A99 .2 

0 

0 

-122898. 1 

0.0435 

A10C 

7.5 

315AC. 9 

19.211 

A722A.2 

312A9 .2 

0 

0 

-1226A6. 5 

-0.1202 

A20C 

7.5 

32290. 9 

19.392 

A9155.5 

31999.2 

0 

0 

-122395. 1 

-0.2756 

A 300 

7.5 

330AC. 9 

19.569 

51105.8 

327 A 9 . 2 

0 

0 

-122144.2 

-0.4234 

AACO 

7.5 

337SC. 9 

19.7A1 

53C69.5 

33A99.2 

0 

0 

-121893.6 

-0. 5645 

A 500 

7.5 

3A5AC. 9 

19. 909 

550A9 .6 

3A2A9 .2 

0 

0 

-121643. 6 

-0.6990 

A600 

7.5 

35290. 9 

20.07A 

570A9.5 

3A999 .2 

0 

0 

-12139A.2 

-0.8272 

A 700 

7.5 

360AC. 9 

20.236 

59068.3 

357A9.2 

0 

0 

-121145.3 

—0. 9497 

A 800 

7.5 

36790. 9 

20. 39A 

61100.3 

36A99 .2 

0 

0 

-12C897.2 

-1.0669 

A 900 

7.5 

375AC. 9 

20.5A8 

63 1 A A . 3 

3 72 A 9 . 2 

0 

0 

-12C6A9.8 

-1.1792 

5000 

7.5 

38290. 9 

20.700 

65209.1 

37999.2 

0 

0 

-12CAC3.2 

-1.2866 

5100 

7.5 

380A0.9 

20.8A8 

67283.9 

387A9.2 

0 

0 

-12C157.5 

-1.3898 

5200 

7.5 

3579C. 9 

20.99A 

69377.9 

39A99.2 

0 

0 

-119912.8 

-l. 4887 

5300 

7.5 

AC5A0. 9 

21.137 

7 1 AS 5.2 

AC2 AS .2 

0 

0 

-119669.2 

-1.5836 

5AOO 

7.5 

A 1 2 8 C. 9 

21.277 

7 360 A . 9 

A0999.2 

0 

0 

-119426.7 

-1.6750 

5500 

7.5 

A20AO. 9 

2 1 . A 1 5 

7 57 A 1 .6 

A17A9.2 

0 

0 

-119185.5 

-1.7627 

5600 

7.5 

A279C. 9 

21.550 

77889.1 

A2A99.2 

0 

0 

-116S45.5 

-1 . 8472 

5700 

7.5 

43540. 9 

21.682 

800A6.5 

A 32 A 9 . 2 

0 

0 

-lle7C7.0 

-1.9287 

5800 

7.5 

AA290. 9 

21.813 

8222A.5 

A 3999 .2 

0 

0 

-1 1 8469. 9 

-2.0070 

5900 

7.5 

A50AC. 9 

21.9A1 

8AA11.0 

AA7A9 .2 

0 

0 

— 118234.4 

-2.0826 

6000 

7.5 

A579C. 9 

22.067 

86611.1 

A 5 A 9 9 . 2 

0 

0 

-118CC0.6 

-2.1555 


q Hq refers to crystol state. 


^Melting point. 
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TABLE III - Continued. THERMODYNAMIC PROPERTIES 


(20) B 2 (gas)j molecular weight, 21.64 


T % 

°K 

r° 

cal/mole °K 

H T ~ H 0' 
cal/mole 

co 

> 

cal/mole °K 

cal/mole 

H T' 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f y 
cal/mole 

O 

to 

0 

A Hf, 
cal/mole 

'°g 10 x 

c 


0 


0 

2C2978.1 

203561.5 


-640C0.0 


ICC 

6.95eC 

654.5 

40.543 L 

3359.8 

203672.6 

204243.8 

-437.5281 

-64355.3 

135.8602 

2CC 

7.0231 

1392.1 

45.3761 

7683.1 

20 437C. 2 

204781.5 

-214.1047 

-64653.8 

65.4126 

298.15 

7.3005 

2093.5 

48.2261 

12285.1 

2C5C71.6 

205071.6 

-140.3883 

-64928.4 

42.1122 

3CC 

7.3C71 

21C7.1 

48.2712 

12374.3 

205C85 • 1 

205075.3 

-139.4616 

-64933.2 

41.8187 

4CC 

7.6668 

2855.9 

50.4225 

17313.3 

205833.9 

2C5171.3 

-102. 1049 

-65178. 5 

29.9726 

500 

7.9754 

3638.6 

52.1682 

22445.5 

2C6616 .7 

205136.1 

-79.6873 

-65389.6 

22.8396 

6CC 

8.2116 

4448.5 

53.6442 

27738.0 

207426.6 

2C5024.C 

-64.7472 

-65573.5 

18.0698 

700 

8.3881 

5278.9 

54.924C 

33167.9 

2082 5 7 . 0 

204854.4 

-54.0826 

-65736.8 

14.6537 

SCO 

8.5211 

6124.7 

56.0531 

38717.8 

209102.8 

204638.2 

-46.0927 

-65884.8 

12.0855 

9CC 

8.6232 

6982.1 

57 .062 5 

44374.5 

2C996C.2 

204373.6 

-39.8849 

-66021.0 

10.0837 

ICCC 

8.7C33 

7848.6 

57.9758 

5C127.2 

210826.7 

204066.1 

-34.9257 

-66148.2 

8.4791 

11CG 

8.7678 

8722.3 

58.8C84 

55967.0 

2117CC.3 

203715.7 

-30.8747 

-66268.2 

7.1637 

12CC 

8.82C7 

9601.8 

59.5737 

61886.6 

212575.8 

2C3324.0 

-27.5051 

-66382.4 

6.0656 

13CC 

8.8651 

10486.1 

60.2815 

67879.8 

213464.2 

202897.8 

-24.6595 

-66491.7 

5.1349 

14C0 

8.8C31 

11374.6 

60.9399 

73941.3 

214352 .7 

202443.5 

-22.2260 

-66596.9 

4.3359 

1500 

8.9361 

12266.6 

61.5553 

8CC66.4 

215244.6 

201967.2 

-20.1217 

-66698.6 

3.6423 

16CC 

8.9652 

13161.7 

62.133C 

86251.1 

216139.7 

201472.7 

-18.2846 

-66797. 1 

3.0346 

1700 

8.9913 

14059.5 

62.6773 

92491.9 

217037.6 

200962.6 

-16.6680 

-66892.9 

2.4975 

1 SCO 

9.0150 

14959.8 

63.1919 

98785.6 

217937.9 

200438.5 

-15.2346 

-66986.2 

2.0194 

1 9CC 

9.C368 

15862.5 

63.6795 

105129.4 

218840.5 

199902.1 

-13.9554 

-67077.3 

1 .5911 

2CCC 

9.0570 

16767.2 

64.1435 

111520.7 

219745.2 

199355.2 

-12.8072 

-67166.2 

1.2051 

21CC 

9.0758 

17673.8 

64.5863 

117957.4 

22C651.9 

198798.9 

-11.7714 

-67253.2 

0.8554 

220 C 

9.C536 

18582.3 

65.0C85 

124437.3 

221560.4 

198234.4 

-10.8325 

-67338.4 

0.5370 

23CC 

9.11C4 

19452.5 

65.4135 

130558.6 

222470.6 

197662.6 

-9.9774 

-67421.8 

0.2460 

a 2400 

9.1265 

2C4C4.3 

65 .8C16 

137519.5 

223382.4 

186384. C 

-9.2329 

-67503.6 

-0.0210 

2 5CC 

9.1419 

21317. e 

66.1745 

144118.4 

224295.8 

185797.4 

-8.5551 

-67583.8 

-0.2671 

2600 

9.1568 

22232.7 

66.5333 

15C753.9 

22521C.8 

185212.4 

-7.9313 

-67662.5 

-0.4944 

27CC 

9.1712 

23149.1 

66.8792 

157424.7 

226127.2 

184628.8 

-7.3556 

-67739.8 

-0.7052 

2 8CC 

9.1852 

24066.5 

67.213C 

164129.4 

227C45.0 

184046.6 

-6.8228 

-67815.7 

-0.9011 

2900 

9.1589 

24986.1 

67.5355 

170866.9 

227964.2 

183465.8 

-6.3281 

-67890.2 

-1.0837 

30CC 

9.2123 

259C6.7 

67.8476 

177636.1 

228884.8 

182 886.4 

-5.8683 

-67963.4 

-1.2543 

3 1C C 

9.2254 

26828.6 

68.1495 

184436.1 

229806.7 

182308.3 

-5.4388 

-68035.3 

-1.4141 

3200 

9.2384 

27751.8 

68.443C 

191265.8 

230725.9 

181731.5 

-5.0382 

-68106.0 

-1.5641 

3300 

9.2511 

28676.3 

68.7275 

198124.4 

231654.3 

181155.9 

-4.6624 

-68175.6 

-1.7051 

34CC 

9.2638 

296C2.C 

69.0038 

2C5C11.0 

232580.1 

180581.7 

-4.3101 

-68244.0 

-1.8380 

35CC 

9.2764 

30529. C 

69.2725 

211924.9 

233507.1 

180008.7 

-3.9793 

-68311. 3 

-1.9634 

3600 

9.2889 

31457.3 

65.534C 

218865.3 

234435.3 

179436.9 

-3.6674 

-68377.6 

-2.0819 

37CC 

9.3C 13 

32386.8 

65.7887 

2 25831.5 

235364.9 

178866.5 

-3.3733 

-68442.9 

-2.1941 

38CC 

9.3138 

33317.5 

70.0365 

232822.8 

236295.6 

178297.2 

-3.0957 

-68507.3 

-2.3006 

3900 

9.3263 

34249.5 

7C.279C 

235838.6 

237227.6 

177729.2 

-2.8333 

-68570.9 

-2.4016 

4CC0 

9.3389 

35182.8 

7C.5153 

246878.4 

23816C.9 

177162.5 

-2.5847 

-68633.8 

-2.4977 

4 1C C 

9.3515 

36117.3 

70.7461 

253941.5 

239095.4 

176597.0 

-2.3489 

-68695.9 

-2.5892 

4200 

9.3642 

37C53. 1 

7C.9716 

261027.4 

24CC31.2 

176032.8 

-2.1253 

-68757.5 

-2.6765 

43CC 

9.3771 

37990.2 

71.1921 

268135.7 

240968.2 

175469.8 

-1.9128 

-68818.5 

-2.7597 

44CC 

9.35C2 

38928.5 

71.4C78 

275265.7 

241906.6 

1749C8.2 

-1.7103 

-68879. 1 

-2.8392 

4 5C0 

9.4C34 

39868.2 

71.619C 

282417.1 

242846.3 

174347.9 

-1.5173 

-68939.4 

-2.9153 

46CC 

9.4168 

4C8C9.2 

71.8258 

285589.3 

243787.3 

173788.9 

-1.3336 

-68999.4 

-2.9881 

47CC 

9.43C4 

41751.6 

72.0284 

296782.1 

244729.7 

173231.3 

-1. 1585 

-69059.4 

-3.0579 

48CC 

5.4443 

42655.3 

72.227 1 

303994.9 

245673.4 

172675.0 

-0.9910 

-69119. 3 

-3. 1248 

4900 

9.4584 

43640.4 

72.4220 

311227.4 

246618.5 

172120.1 

-0.8306 

-69179.4 

-3.1891 

50CC 

9.4727 

44587. C 

72.6132 

318479.2 

247565.1 

171566.7 

-0.6775 

-69239.7 

-3.2508 

5 ICO 

5.4874 

45535. C 

72.8C1C 

325749.9 

248513.1 

171014.7 

-0.5305 

-69300.4 

-3.3102 

5200 

9. 5C23 

46484. 5 

72.9853 

333C39.3 

249462.5 

170464.2 

-0.3899 

-69361 .5 

-3.3673 

53 C C 

9.5175 

47435.5 

73 . 1665 

34C346.9 

25C413. 5 

169915.1 

-0.2550 

-69423.3 

-3.4223 

54CC 

9.533C 

48388. C 

73.3445 

347672.4 

251366.1 

169367.7 

-C.1254 

-69485.8 

-3.4753 

55CC 

9.5488 

49342. 1 

73.5196 

355015.7 

252320.1 

168821.7 

-0.0012 

-69549.2 

-3.5265 

56CC 

9.5645 

50297.8 

73.6918 

362376.3 

253275.8 

168277.4 

0.1185 

-69613.6 

-3.5759 

5 7 C C 

9.5614 

51255.1 

73.8612 

369753.9 

254233.1 

167734.7 

0.2339 

-69679.2 

-3.6236 

5800 

9.5581 

52214.0 

74.C28C 

377148.4 

255192.1 

167193.7 

0.3443 

-69746.1 

-3.6696 

59CC 

9.6151 

53174.7 

74.1922 

384559.5 

256152.8 

166654.4 

0.451C 

-69814.5 

-3.7142 

60CC 

9.6325 

54137.1 

74.354C 

391986.8 

257115.2 

166116.7 

0.5537 

-69884.4 

-3.7573 


A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

B, 2313° K, 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(2l) BC1 (gas); molecular weight, 46.277 


T, 

°K 

C h 

cal/mole °K 

H T ~ H Q> 
cal/mole 

00 

* T ' 

cal/mole °K 

cal/mole 

H f> 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

{AHf )f, 
cal/mole 

O 

iQ 

O 

A Hf, 
cal/mole 

O 

cQ 

O 

c 

— 

0 


0 

42940.7 

44329.1 

— 

-118000.0 


ICO 

6.9593 

655. C 

43.1543 

3620.4 

43635.7 

44670. 1 

-93. 1421 

-118326.7 

253.7799 

2CC 

7. 1401 

1356.8 

48.0124 

e2C5.6 

44337.6 

44929.2 

-44.2106 

-118621.9 

124.3590 

298. 15 

7.5663 

2118. C 

5C.9403 

13C69.9 

45C58.7 

45058.7 

-28.0245 

-118891.9 

81.6464 

3CC 

7.5745 

2132. C 

50.9872 

12164.2 

45C72.7 

45060.3 

-27.8210 

-118896.8 

81.1C90 

4C0 

7.9670 

2910. C 

53.2226 

18379.1 

4585C.7 

45097.2 

-19.6112 

-119146.1 

59. 4350 

5CC 

8.2479 

3721.6 

55.0325 

23794.6 

46662.3 

45072.9 

-14.6845 

-119372.4 

46.4044 

6CC 

8.4420 

4556.7 

56.5545 

29376.0 

47497.4 

45012.5 

-11.4029 

-119578.6 

37.7013 

7C0 

8.5786 

54C8. 1 

57.8667 

35098.6 

48348.8 

44924.7 

-9.0626 

-119767.6 

31.4745 

8CC 

8.6777 

6271.2 

55.019C 

4C544.C 

49211.9 

44814.1 

-7.3117 

-119942.2 

26.7973 

9CC 

8.7523 

7142.8 

6C.0456 

46898.2 

5008 3. 5 

44679.5 

-5.9533 

-120104.4 

23.1544 

1CCC 

8.eiC2 

8021.1 

6C.9708 

52949. 8 

50961.8 

44523.5 

-4.8701 

-120256.3 

20.2362 

11CC 

8.8565 

8904. 5 

61.8128 

55C89.6 

51845.2 

44346.1 

-3.9872 

-120399.3 

17.8456 

12CC 

8.8547 

9792.1 

62.5851 

65310.0 

52732.8 

44147.9 

-3.2546 

-120534.9 

15.8512 

13CC 

8.5268 

10683.2 

63.2582 

71604.6 

53623.9 

43932.3 

-2.6375 

-120664.1 

14.1617 

1400 

8.9545 

11577. 3 

63.9605 

77968. C 

54518.0 

43702.4 

-2.1114 

-120787.7 

12.7121 

1 5CC 

8.9789 

12474.0 

64.5796 

84395.4 

55414.7 

43461.5 

-1.6578 

-120906.4 

11.4545 

IfcCC 

5.CCC6 

13373. C 

65.1598 

90882.6 

56313.7 

43211.2 

-1.2631 

-121020.8 

10.3531 

1 7CC 

9.0203 

14274. 1 

65.7C6C 

97426.2 

57214.8 

42953. C 

-0. 9170 

-121131.3 

9.3B03 

1 8CC 

9.0283 

15177.0 

66.2221 

1C4C22.8 

58117.7 

42687.6 

-0.6111 

-121238.4 

8.5148 

l 5CC 

9.0551 

16081.7 

66.7113 

11C669. 7 

59C22.4 

42415.8 

-0.3392 

-121342.4 

7.7398 

2000 

5.C7C8 

16988. C 

67.1761 

117364.3 

59928.7 

42138.6 

-0.0960 

-121443.6 

7.0416 

2 ICC 

9.C657 

17895.8 

67.6191 

124104.2 

6C836.5 

41856.4 

C. 1225 

-121542.1 

6.4095 

22CC 

9.0559 

188C5.1 

68.0421 

13 08 87 . 4 

61745.8 

41570.0 

0.3198 

-121638.3 

5.8343 

2300 

9.1134 

19715.8 

68.4465 

137712. C 

62656.5 

41279.8 

0.4988 

-121732.1 

5.3088 

a 24C0 

9.1265 

20627. e 

68.835C 

144576.2 

63568.5 

35635.9 

0.6431 

-121823.9 

4.8266 

25CC 

9.1251 

21541.1 

65.2078 

151478.5 

64481.8 

35337.9 

0.7724 

-121913.7 

4.3828 

2600 

9.1514 

22455.6 

69.5665 

158417.3 

65396.3 

35040.4 

0.8908 

-122001.6 

3.9727 

27CC 

9.1634 

23371.3 

69.9121 

165391.4 

66312.0 

34743.5 

0.9994 

-122087.8 

3.5928 

28CC 

9.1751 

24288.2 

70.2456 

172399.3 

67229.0 

34447.1 

1.0994 

-122172.2 

3.2397 

2900 

9.1865 

252C6.3 

70.5677 

1 79440 . 1 

68147.0 

34151 .2 

1.1917 

-122255.1 

2.9108 

3CCC 

9.1578 

26125.5 

7C.8794 

186512.5 

69C66 . 3 

33855.7 

1.2770 

-122336.4 

2.6036 

3 ICC 

9.2C85 

27045.9 

71.1811 

193615.6 

69986.6 

33560.7 

1.3564 

-122416.2 

2.3160 

32CC 

9.2198 

27967.3 

71.4737 

200748.5 

709Ce.0 

33266.2 

1.4298 

-122494.6 

2.0463 

33CC 

9.2206 

28889.8 

71.7576 

207910.1 

7 1 830. 6 

32972.1 

1.4985 

-122571.6 

1.7927 

34CC 

9.2413 

29813.4 

72.0333 

215099.7 

72754.2 

32678.4 

1.5624 

-122647.3 

1.5539 

35CC 

9.2519 

30738.1 

72.3013 

222316.5 

73678.8 

32385.2 

1.6221 

-122721. 8 

1.3286 

3 6 C C 

9.2624 

31663. e 

72.5621 

229559.7 

74604.5 

32092.4 

1.678C 

-122795. 1 

1.1157 

37CC 

9.2728 

32590.6 

72.816C 

236828.7 

75531.3 

31799.9 

1.7306 

-122867.2 

0.9141 

38 CO 

9.2831 

33518.4 

73.0634 

244122.7 

76459.1 

31507.9 

1.7798 

-122938.2 

0.7231 

3900 

9.2533 

34447.2 

73.3C47 

251441.2 

77387.9 

31216.3 

1.8260 

-123008.2 

0.5418 

4000 

9.3035 

35377. C 

73.5401 

258783. 5 

78317.7 

30925.0 

1.8695 

-123077.2 

0.3694 

4 ICO 

9.3136 

363C7.5 

73.770C 

266149.0 

79248.6 

30634.2 

1.9105 

-123145.4 

C. 2053 

4200 

9.3237 

37239.8 

73.9945 

2 73537.3 

8018C.5 

30343.7 

1.9492 

-123212.6 

0.0490 

43CC 

9.3337 

38172.6 

74.214C 

280947.7 

81113.3 

30053.6 

1.9856 

-123279.1 

-0.1001 

44CC 

9.3437 

391C6.5 

74.4287 

288379.9 

82047.2 

29763.8 

2.0202 

-123344.9 

-0.2426 

45C0 

9.3537 

4C041.4 

74.6388 

295833.3 

82982.1 

29474.5 

2.0531 

-123410.0 

-0.3787 

4 6 C C 

9.3636 

40977.2 

74.8445 

3C3307.5 

83917.9 

29185.5 

2.0840 

-123474.6 

-0.5091 

47CC 

9.3735 

41914.1 

75.046C 

310802.1 

84854.8 

28896.8 

2.1132 

-123538.7 

-C.6339 

48C0 

9. 3833 

42851.9 

75.2434 

318316.6 

85792.6 

28608.5 

2.1410 

-123602.3 

-0.7536 

49C0 

9.3932 

43790.8 

75 .4370 

325850. 7 

86731.5 

2832C.6 

2.1676 

-123665.7 

-0.8685 

5CCC 

9.4C30 

44730.6 

75.6265 

333403.9 

87671.3 

28033. 1 

2.1926 

-123728.7 

-0.9788 

51C0 

9.4127 

45671.3 

75.8132 

34C975.9 

88612.0 

27745.9 

2.2167 

-123791.6 

-1.0849 

52 CO 

9.4225 

46613.1 

75.9561 

348566.4 

89553.8 

27459.0 

2.2393 

-123854.4 

-1.1869 

53CC 

9.4222 

47555.8 

76.1756 

356175.0 

90496.5 

27172.5 

2.2610 

-123917-2 

-1.2852 

54CC 

9.44 19 

48459.5 

76.352C 

363801.4 

91440.3 

26886.4 

2.2816 

-123980. 1 

-1.3798 

55CC 

9.4516 

45444.2 

76.5254 

371445.3 

92384.9 

26600.6 

2.3012 

-124043.2 

-1.4710 

56CC 

9.4613 

50389.9 

76.6956 

379106.4 

93330.6 

26315.1 

2.3200 

-124106.6 

-1.5591 

57C0 

5.4710 

51336.5 

76.8633 

386784.4 

94277.2 

26030.0 

2.3381 

-124170.3 

-1.6441 

5800 

9.48C6 

52284. 1 

77.C281 

394479.0 

95224.8 

25745.2 

2.3551 

-124234.4 

-1.7262 

59C0 

9.4503 

53232.6 

77.1903 

4C2189.9 

96173.3 

2546C.8 

2.3715 

-124299.1 

-1.8055 

6CCC 

9.4559 

54182.1 

77.3496 

409916.9 

97122.8 

25176.7 

2.3872 

-124364.4 

-1.8823 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Melting point of 
B, 2313° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(22) BClg (gas); molecular weight, 81.734 


r, 

°K 

r° 

°P 1 

cal/mole °K 

"r-"o> 

cal/mole 

C° 

*T' 

cal/mole °K 

cal/mole 

H fy 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

{A Hf)f, 
cal/mole 

O 

iQ 

O 

A Hf, 
cal/mole 

O 

IQ 

O 

0 


c 

- 

0 

-22407.6 

-19922.5 


-210800.0 


ICC 

8.85A5 

818.5 

54.352C 

4620.3 

-21588.7 

-198C5.6 

45.2848 

-211499.6 

452.4346 

2C0 

1C.A31A 

1788.4 

61.0486 

10421.4 

-20615.3 

-19641.7 

23.7140 

-212026.2 

221.0945 

298.15 

1 1 . A 6 80 

2866. 3 

65.420C 

16638.7 

-19541.3 

-19541.3 

16.6676 

-212442.6 

144.7592 

3CC 

11.4840 

2887.5 

65.491C 

16759.8 

-1952C.1 

-1S54C.C 

16.5792 

-212449.8 

143.7989 

ACC 

12.1517 

AC73.7 

68.8986 

23485.7 

-18333.9 

-19509.5 

13.0234 

-212821.3 

105.0772 

5C0 

12.66C2 

5317.5 

71.673C 

3C518.6 

-17C85.7 

-19528.3 

10.8908 

-213155.9 

81.8050 

6CC 

12.9730 

6600.6 

74.0107 

378C5.8 

-158C7.0 

-19575.4 

9.4668 

-213458.9 

66.2668 

7CC 

13.1871 

7909. 3 

76.0276 

45310.1 

-14498.4 

-19645.3 

8.4468 

-213734. 3 

55.1530 

8CC 

13.3381 

9235.9 

77.7585 

53003.2 

-13171.7 

-19735. C 

7.6783 

-213986.0 

46.8073 

9CC 

1 3 . A A 76 

1C575.5 

79.3766 

6C863.4 

-11832.1 

-19846.9 

7.0778 

-214217.4 

40.3088 

1CCC 

13.5292 

11924.5 

8C.7978 

68873.3 

-10483.1 

-19979.3 

6.5944 

-214431.7 

35.1046 

11CC 

13.591A 

13280.7 

82 .C5C3 

77018.7 

-9126.9 

-20132.8 

6.1961 

-214631.7 

30.8425 

12CC 

13.6398 

1A6A2.A 

83.2751 

85287.8 

-7765.3 

-203C7.2 

5.8613 

-214819.6 

27.2875 

130C 

13.6781 

16008.3 

84.3685 

93670.7 

-6399. 3 

-2C499 . 4 

5.5757 

-214997.4 

24.2769 

1 ACC 

13.7C89 

17377.7 

85.3833 

102158.9 

-5029.9 

-2C7C6.4 

5. 3282 

-215166.5 

21.6943 

1 5CC 

13.73A1 

187A9.9 

86 .330C 

11C745.C 

-3657.7 

-20925.4 

5.1116 

-215328.2 

19.4543 

16CC 

13.7545 

20 12 A .A 

87.217C 

1 15422.9 

-2283.2 

-21154.6 

4.9201 

-215483.7 

17.4929 

17CC 

13.7722 

215CC.8 

88.0515 

128186.7 

-906.8 

-21392.9 

4. 7492 

-215633.7 

15.7610 

1 8C0 

13.7868 

22878.8 

88.8391 

137031.6 

471.1 

-21639.5 

4.5955 

-215779.1 

14.2204 

19CC 

13.7593 

24258.1 

89.5848 

145953. 1 

185C.4 

-21893.6 

4.4565 

-215920.3 

12.8412 

2CCC 

13. 8C59 

25638.5 

90.2925 

154947.3 

3230.9 

-22154.3 

4.3299 

-216057.9 

11.5990 

21CC 

13.8 191 

27020. C 

5C .9665 

164C1C.6 

4612.4 

-2242 1 .3 

4.2139 

-216192.4 

10.4744 

22CC 

13.8272 

28AC2.3 

51.610C 

173139.7 

5994.7 

-22693.9 

4. 1071 

-216324.1 

9.4515 

23CC 

13.8342 

29785.4 

92.2248 

182331.6 

7377.8 

-22971.7 

4.0086 

-216453.3 

8.5169 

a 2ACC 

13.8AC3 

31169.1 

92.8137 

151583.8 

8761.5 

-28604.4 

3.8986 

-216580.3 

7.6597 

25CC 

13.8458 

32553.5 

93.3788 

2CC893.6 

1C 145. 8 

-28892.7 

3.7939 

-216705.3 

6.8706 

26CC 

13.85C7 

33938.3 

93.922C 

21C258.8 

11530.7 

-29181.8 

3.6964 

-216828.6 

6.1418 

27CC 

13.8550 

35323.6 

94.4448 

215677.3 

12915.9 

-29471.9 

3.6051 

-216950.2 

5.4666 

28CC 

13.8585 

367C9.3 

94.9487 

229147.1 

143C1.6 

-29762.9 

3.5194 

-217070.4 

4.8393 

29CC 

13.8623 

38095.3 

95.4351 

238666.4 

15687.7 

-30054.8 

3.4390 

-217189.4 

4.2549 

3CCC 

13.8655 

35481.7 

95.9C51 

2 48233.6 

17074.1 

-30347.8 

3.3629 

-217307.1 

3.7092 

31CC 

13.8684 

AC868.A 

56.3598 

257847.0 

18460.8 

-30641.7 

3.2915 

-217423.8 

3.1984 

32CC 

13.8709 

A2255. A 

96.8C01 

267505.1 

19847.8 

-30936.7 

3.2235 

-217539. 5 

2.7193 

33CC 

13.8733 

A 36 A 2. 6 

57.227C 

277206.5 

21235.0 

-31232.7 

3.1593 

-217654.4 

2.2690 

3 ACC 

13.8755 

45030.0 

97.6412 

286950.0 

22622.4 

-31529.8 

3.0982 

-217768.5 

1.8450 

35CC 

13.8774 

46417.7 

98.0434 

296734.4 

24C1C.1 

-31828.0 

3.0399 

-217882.0 

1.4449 

3600 

13.8793 

A78C5.5 

98.4344 

3C6558.4 

25397.9 

-32127.2 

2.9845 

-217994.8 

1.0669 

37CC 

13.8809 

49193.5 

58.8147 

316420.9 

26785.9 

-32427.6 

2.9316 

-218107.1 

0.7092 

38CC 

13.8825 

50581.7 

99.1845 

326321.0 

28174.1 

-32729.0 

2.8810 

-218219.0 

0.3701 

3900 

13.8839 

5197C.C 

99.5455 

336257.6 

29562.4 

-33031.6 

2.8325 

-218330.5 

0.0482 

AOCC 

13.8852 

53358.5 

95.8571 

346229.8 

3095 C • 9 

-33335.4 

2.7860 

-218441.8 

-0.2577 

A 1C C 

13.8865 

5A7A7.1 

ICC. 2395 

356236.7 

32339.4 

-33640.2 

2-7414 

-218552.8 

-0.5489 

A2C0 

13.8876 

56135.8 

IOC. 5746 

366277.5 

33728.1 

-33946.2 

2.6984 

-218663.7 

-0.8263 

A 300 

13.8887 

57524.6 

1CC.9C14 

376351.3 

35117.0 

-34253.4 

2.6571 

-218774.6 

-1.0910 

AACO 

13.8857 

58913.5 

101.2207 

386457.5 

365C5.9 

-34561.7 

2.6174 

-218885.5 

-1.3437 

A5CC 

13.85C6 

603C2.5 

101.5328 

396595.2 

37894.9 

-34871.1 

2.5792 

-218996.5 

-1.5854 

AfcOC 

13.8514 

61651.6 

1C 1 . 838 1 

406763.8 

39284.0 

-35181.8 

2.5422 

-219107.7 

-1.8167 

A7CC 

13.8523 

63080.8 

1C2. 1365 

416962.7 

4C673.2 

-35493.6 

2.5063 

-219219.2 

-2.0382 

A8CC 

13.e53C 

6AA7C.1 

102.4294 

427191.0 

42062.4 

-35806.5 

2.4718 

-219331.1 

-2.2506 

A900 

13.8537 

65859.4 

102.7159 

437448.3 

43451.8 

-36120.7 

2.4385 

-219443.5 

-2.4545 

50CO 

1 3. 8 9 A A 

67248.8 

1C2.9966 

447734.0 

44841.2 

-36436.0 

2. 4060 

-219556.4 

-2.6502 

5 ICC 

13.895C 

68638.3 

103.2717 

458047.5 

46230.7 

-36752.5 

2.3748 

-219670.0 

-2.8385 

52CC 

13.8956 

7CC27.8 

1C3.5415 

468388.2 

47620.2 

-3707C.2 

2.3443 

-219784.2 

-3.0195 

53CC 

13.8562 

71417.4 

1C3.8C62 

478755.6 

49CC9.8 

-37389.1 

2.3147 

-219899.4 

-3.1939 

5ACC 

13.8567 

728C7.1 

104.066C 

489149.2 

50399.4 

-377C9.2 

2.2861 

-220015.4 

-3.3618 

55CC 

13.8573 

74156.8 

1C4.321C 

499568.6 

51789.1 

-38030.4 

2.2582 

-220132.5 

-3.5237 

56C0 

13.8977 

75586.5 

1C4.5714 

5 1 CO 1 3. 3 

53178.9 

-38352.9 

2.2311 

-220250.7 

-3.6800 

57CC 

13.8582 

76976.3 

104.8174 

520482.8 

54568.7 

-38676.5 

2.2049 

-220370.0 

-3.8308 

5 8CC 

13.8586 

78366.1 

105.0591 

530976.6 

55958.5 

-39001.4 

2. 1791 

-220490.7 

-3.9765 

59CC 

13.8990 

79756. C 

1C5.2967 

541454.4 

57348.4 

-39327.4 

2.1541 

-220612.8 

-4.1174 

6CCC 

13-8594 

81146.0 

1C5.5303 

552035.8 

58738.3 

-39654.7 

2.1298 

-220736.4 

-4.2536 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
6, 2313 K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(23) BClj (gas)j molecular weight, 117.191 


T, 

eg. 

H f- H i 3. 

cal/mole 

S h 

cal/mole 


Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

cal/mole °K 

cal/mole °K 

cal/mole 

(AHf)f, 

cai/mole 

O 

O 

A Hf, 
cal/mole 

lo 9| 0 X 

c 

ICC 

9 . 7 2 1 c 

c 

8A1.6 

55.9399 

0 

A 7 52 . A 

-1CCA7 1.8 
-99630.2 

-96885.9 

-97C98.3 

2C9.604A 

-316315.8 

-317489.6 

676.9820 

2CC 

12.9219 

1985.2 

63.7385 

10762.6 

-98A86.6 

-97123. 1 

1C 3. A849 

-318341.1 

329.6763 

298.15 

1A.99A9 

3361.8 

65.3115 

173C3. A 

-5711C.0 

-97110. C 

68.5517 

-318961.9 

215.0639 

3CC 

15.02fce 

3369.6 

69 . AC A 3 

17 A 3 l . 7 

-57C82.2 

-971C9.6 

68.1126 

-318972.3 

213.6221 

ACC 

16.A285 

A967.6 

73.93A3 

2A606. 1 

— 955CA.2 

-97102.0 

50.4275 

-319482.2 

155.4887 

5CC 

1 7 . 3 73 A 

6661. A 

77.71C1 

32193.6 

-938 1C .A 

-97098.1 

39.8171 

-319908.1 

120. 5568 

6CC 

17.9579 

8A22.C 

8C.9365 

AC 1 29* 9 

-52C35.8 

-97C9 1.7 

3 2 . 7 A A 1 

-320267.6 

97.2399 

7CC 

18.A256 

1025A.5 

83.7A5C 

A8367.0 

-90217.3 

-97087. 1 

27.6925 

-32C572. 8 

80.5677 

8CC 

18.7273 

12113.0 

86.2262 

56668. C 

-88358.8 

-97087.6 

23.9034 

-320833.4 

68.0524 

9CC 

18 .9 A 63 

13997.2 

88.AA52 

656C3.6 

-86A7A.6 

- 97 ICO . 1 

20.9565 

-321057.1 

58.3109 

1CCC 

19.1C9A 

15900. A 

9C.A502 

7A550.C 

-8A571. A 

-97125.5 

18.5985 

-321250.6 

50.5126 

11CC 

19.2237 

17817.8 

52.2777 

83687.7 

-8265A.0 

-97166 .6 

16.6685 

-321419.0 

44.1286 

12CC 

19.3205 

197A6.2 

53.5556 

53CC0. 5 

-80725.6 

-9722A.5 

15.059A 

-321566.5 

38.8059 

1 3CC 

19 . A C 7 1 

21663.2 

95. 5C6C 

1C2A7A.6 

-78788.6 

-97297. 1 

13.657C 

-321696.7 

34.3002 

14CC 

19.A688 

23627.1 

96.9A66 

112098.1 

-768 A A . 7 

-97382.2 

12. 5281 

-321812.2 

30.4367 

1 5CC 

19.5 191 

25576.6 

58.2515 

121860.7 

-7A855.2 

-97A77.A 

11.5142 

-321915.2 

27.0872 

16CC 

19.56C6 

2753C.6 

99.5526 

131753.6 

-7 29 A 1 . 1 

-97581.5 

10.6262 

-322007.7 

24. 1555 

17C0 

19.5553 

29A68.5 

ICC. 7396 

1A1768.8 

-70983.3 

-97693.7 

9.8417 

-322091.0 

21.5680 

18CC 

19.62A5 

31AA9.5 

1C1.86C5 

151899.3 

-69C22.3 

-97813.3 

9. 1435 

-322166.5 

19.2674 

1 9 C C 

19.6A9A 

23A13.2 

1C2.9222 

162138.9 

-67C58.5 

-97939.9 

8.5181 

-322235.2 

17.2085 

2CCC 

19.67C8 

35379.3 

103.9306 

172A82.0 

-65C9 2.5 

-98C72.9 

7.95A6 

-322297.9 

15.3551 

2 ICC 

19.6892 

373A7.3 

1CA.8908 

182923. A 

-63 12 A . 5 

-98211.8 

7 .4439 

-322355.4 

13.6780 

22 CC 

19.7052 

39317. C 

1C5.8C71 

193A58.7 

— 6115A.7 

-98356.1 

6.9789 

-322408.2 

12.1530 

2 3 C C 

19.7193 

A 1 28 8 . 3 

1C6.683A 

20AC83.5 

-59183.5 

-98505.6 

6.5539 

-322457.0 

10.7604 

a 2 AC 0 

19.7316 

A3260.8 

107.5225 

21A79A.1 

— 5 72 1C . 9 

-10A010.2 

6. 1451 

-322502.1 

9.4837 

25CC 

19.7A25 

A523A.6 

1C 8 . 328 6 

225587.0 

-55237.2 

-10A17C-A 

5.7660 

-322544.0 

8.3090 

26CC 

19.7522 

A72C9. 3 

1C5.1C31 

236A58.8 

-53262.5 

-10A33 1 . 6 

5.4155 

-322583.0 

7.2245 

2700 

19.7609 

A9185.0 

1C5.8A87 

2A7AC6.6 

-51286.8 

-10AA9A.C 

5.0905 

-322619.3 

6.2202 

2 8 C C 

19.7686 

51161. A 

11C. 5675 

258A27.7 

-A931C.3 

— 10A657 . 5 

A. 7881 

-322653.3 

5.2876 

29CC 

19.7756 

53138.7 

111.261A 

269519.3 

-A7333.1 

— 10A822.3 

4.5063 

-322685. 1 

4.4191 

3CCC 

19.7819 

55116.6 

111.9319 

28C679.1 

-A5355.2 

-10A988.A 

4.2426 

-322715.0 

3.6085 

3 1C C 

19.7876 

57095. C 

112.5806 

291905.0 

-A3376.7 

-105155.9 

3.9959 

-322743. 1 

2.8501 

32CC 

19.7528 

59C7A . 1 

113.209C 

30 3 1 9 A . 6 

— A1397.7 

- 105 32 A . 8 

3.7639 

-322769.7 

2.1391 

33C0 

19.7975 

61053.6 

113.8181 

31A5A6. 1 

-39A18.2 

— 105495 . 1 

3.5459 

-322794.8 

1.4711 

3ACC 

19.8C19 

63C23.6 

11A.AC92 

325957.6 

-37A38.2 

-105666.9 

3.3402 

-322818.6 

0.8424 

35CC 

19. 8 C 58 

65013.9 

11A.9832 

337A27.A 

-35A57.8 

— 1058AC.3 

3. 1459 

-3228A1. 3 

0.2495 

36CC 

19.8C95 

6699A.7 

115.5A12 

3 A 85 5 3 . 7 

-33A77.1 

-106015.1 

2.9622 

-322862.9 

-0.3105 

37CC 

19.8 128 

68975.8 

116.C8AC 

36C535.1 

-31A95.9 

— 1G6191.6 

2.7882 

-322883.6 

-0.8402 

38CC 

19.8159 

70957.3 

116.6125 

372170.1 

-2951 A. 5 

— 1C6369.6 

2.6230 

-322903.4 

-1.3421 

39CC 

19.8188 

72939. C 

117.1272 

383857.1 

-27532.8 

— 1065A9.2 

2. 4660 

-322922.5 

-1.8183 

ACCC 

19 . 8 2 1 A 

7A921.0 

1 17.629C 

355595.1 

-2555C.8 

— 10673C.5 

2.3166 

-322941.0 

-2.2707 

A ICC 

19.8239 

769C3.3 

118.1185 

AC7382.5 

-23568.5 

-1C6913.A 

2. 1743 

-322959.0 

-2.7010 

A2CC 

19.826 1 

7 88 e5 . 8 

118.5962 

A19218.A 

-21586.0 

-107097.5 

2.0384 

-322976.6 

-3.1109 

A 300 

19.8283 

8C868. 5 

119.C628 

A311C1.A 

-196C3.3 

-107284.2 

1.9086 

-322993.9 

-3.5017 

AACC 

19.83C3 

82851 .A 

119.5186 

AA3C30.6 

-17620. A 

-107472. 1 

1.7847 

-32301 C . 9 

-3.8748 

A5CC 

19.8321 

8 A83 A . 5 

119.96A3 

A5500A.8 

-15637.2 

-107661.7 

1.6661 

-323027.9 

-4.2313 

A6CC 

19.8238 

86817.8 

12C.AC02 

A67C23.1 

-13653.9 

-107853. C 

1.5523 

-323044.8 

-4.5724 

A7CC 

19.8255 

888C1.3 

12C.8268 

A75C8A.5 

-11670.5 

-1080A6.C 

1 . 44 30 

-323061.8 

-4.8989 

A 8CC 

19.837C 

90 78 A . 5 

121.2AAA 

A9 1 188 . 2 

-9686.8 

-1C82A0. 7 

1.3382 

-323079.0 

-5.2119 

A9C0 

1 9 . 8 3 8 A 

52768.7 

121.653A 

503333.1 

-77C3.1 

-108437.2 

1.2377 

-323096.5 

-5.5121 

50CC 

19.8298 

5A752.6 

122.C5A2 

515518.6 

-5719.2 

-108635.3 

1.1408 

-323114.3 

-5.8003 

5 ICC 

19.8A1C 

96736.7 

122.AA71 

5277A3.7 

-3735.1 

— 1C8835.3 

1.0477 

-323132.7 

-6.0772 

52CC 

19.8A22 

58720.8 

122.832A 

5ACC07.7 

-1751. C 

-109C36.9 

0.9579 

-323151.6 

-6.3435 

53CC 

19 . 8 A 3 A 

1C07C 5.1 

123.210A 

55231C.0 

233.3 

— 10924 C . 4 

0.8713 

-323171.2 

-6.5998 

5ACC 

19 . 8 A A A 

lC2te9.5 

123.5813 

56A6A9.6 

2217.7 

— 1 09AA5.6 

0.7878 

-323191.6 

-6.8465 

55CC 

1 9 . 8 A 55 

1CA67A.C 

123.9A55 

577026.0 

A202.2 

-1C9652.5 

0.7072 

-323212.9 

-7.0844 

56CC 

19 . 8 A 6 A 

1C6658.6 

12A.303C 

585A38.5 

6186.8 

-10586 1.2 

0.6293 

-323235.1 

-7.3137 

57CC 

1 9 . 6 A 7 3 

1086A3.3 

12A.65A3 

601886. A 

8171.5 

— 11C071.7 

0.5542 

-323258.5 

-7.5350 

58CC 

1 9 • 8 A 8 2 

1 10628- 1 

12 A . 9555 

6 1 A 369 . 1 

10156.3 

-110284.0 

0.4812 

-323283.0 

-7.7487 

59CC 

19.8A90 

112612.9 

125.3388 

626886.1 

121A1.1 

-110498. C 

0.4108 

-323308.9 

-7.9552 

fcCCC 

19.8A98 

11A597.9 

125.672A 

635 A 36. 7 

l A 1 26 . 1 

-110713.8 

0.3425 

-323336.1 

-8. 1548 


a A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

B, 2313° K. 
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TABLE III. - 
(24) BP 


Continued . THERMODYNAMIC PROPERTIES 
(gas); molecular weight, 29.82 


T y 

°K 

L p, 

cal/mole °K 

H f~ H 0 - 

cal/mole 

CO 

* r > 

cal/mole °K 

cal/mole 

H T > 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) f , 
cal/mole 

logic Kf 

A Hf, 
cal/mole 

o 

O' 

o 

c 

— 

C 


0 

-4521C.8 

-43864.3 


-1960CC. 0 


ICC 

6.5571 

654.2 

4C.2686 

3332.7 

-44516.6 

-43523.6 

99.4519 

-196329.2 

424.0175 

2CC 

6.9C81 

1350.2 

45 .CS27 

7628.4 

-4382C.6 

-43257.5 

52.0169 

-196657.1 

2C9. 3537 

29e.i5 

7.0724 

2C78.C 

47.8896 

122C0. 3 

-43132.7 

-43132.7 

36.4811 

-196990.9 

138.5614 

3CC 

7 . C 7 5 7 

2C51.1 

47.9334 

12288.9 

-43119.6 

-43131.5 

36.2860 

-196997. 1 

137. 6710 

4CC 

7.3CS4 

2eC9.6 

45.9586 

17189.9 

-42401.2 

-43124.5 

28.4325 

-197315.7 

101.7679 

5CC 

7.5806 

3554. 1 

51.6588 

22275.4 

-41656.7 

-43151.7 

23.7171 

-197600.3 

80.1926 

6CC 

7.6314 

4325. C 

53.0637 

27513.2 

— 4C885.8 

-43297.5 

20. 5674 

-19785 1. 2 

65.7893 

7CC 

8.C4 14 

5119. C 

54.2672 

32882.1 

-4CC91.8 

-43428.7 

18. 3116 

-198073. 3 

55.4889 

ecc 

8.2112 

5931.9 

55.3725 

38366.1 

-39278.9 

-43578 .8 

16.6137 

-198272.3 

47.7554 

SCO 

8.3475 

6760. 1 

56.3478 

43952.9 

-3845C.7 

-43745.0 

15.2887 

-198452.7 

41.7346 

ICCC 

8.4571 

76CC.5 

57.2331 

49632.6 

-3761C.3 

-43937.1 

14.2242 

-198618.5 

36.9138 

1 ICC 

8.5463 

8450. e 

58.0435 

553S7.0 

-36755.9 

-44143.7 

13.3494 

-198772.4 

32.9663 

12CC 

8.6196 

93C9.2 

58.7504 

61239.2 

-359C1.5 

-44368.7 

12.6167 

-198916.7 

29.6742 

I 3 C C 

S.66C7 

10174.3 

59.4826 

67153.3 

-35036.4 

-44609.1 

1 1.9936 

-199053. 1 

26.8867 

14CG 

8.7322 

1 1C4 5. 1 

6C.128C 

73134.2 

-34165.7 

-44862.2 

11.4564 

-199182.8 

24.4957 

1 5CC 

8.7763 

1 1920.5 

6C.732C 

75177.5 

-3329C.2 

-45125.1 

10.9882 

-199307.0 

22.4223 

IfcCC 

8.8144 

128CC . 1 

61.2557 

85279.4 

-32410.7 

-45396.3 

1C. 5762 

- 199426. 4 

20.6069 

17CC 

8.8478 

13683. 3 

61.8351 

91436.4 

-31527.5 

-45674.8 

10.2103 

-199541.6 

19.0041 

L8CC 

8.8772 

14569.5 

62.3417 

57645.5 

-30641.2 

-45959.8 

9.8831 

-199653.3 

17.5787 

1SCC 

e.9C36 

15458.6 

62.8224 

1C3903.9 

-29752.2 

-46250.8 

9.5885 

-199761.7 

16.3025 

2CCC 

8.9274 

1635C.2 

63.2797 

1 1C209.2 

-28860.6 

-46547.0 

9.3218 

-199867.2 

15.1534 

2 1 C C 

8.9490 

17244. C 

63.7158 

116559.1 

-27566.8 

-46847.8 

9.0788 

-199970.2 

14.1132 

22CC 

8.8688 

18139.5 

64.1325 

122951.7 

-27C7C.9 

-47152.9 

8.8564 

-200070.9 

13. 1670 

2 30C 

8.5871 

19037.7 

64.5316 

129385.0 

-26173.1 

-47461.7 

8.6522 

-200169.3 

12.3027 

a 24CC 

9.CC41 

15937.3 

64.9145 

135857.4 

-25273.5 

-53124.2 

8.4451 

-200265.9 

11. 5100 

25CC 

9.C2C1 

20838.5 

65.2824 

142367.4 

-24372.3 

-53441. C 

8.2511 

-200360.6 

10.7804 

26CC 

9.C351 

21741.3 

65.6364 

148913.5 

-23469.5 

-53757.4 

8.0709 

-200453.5 

10.1066 

27CC 

9.0453 

22645.5 

65.9777 

155494.3 

-22565.3 

-54073.4 

7.9031 

-200544.9 

9.4825 

28CC 

9.C628 

2355 1.1 

66.3C7C 

1621C8.6 

-21659.7 

-54389. 1 

7.7463 

-20C634 . 8 

8.9026 

29CC 

5.C757 

24458. C 

66.6253 

168755.3 

-20752.7 

-54704.6 

7.5995 

-2 00723.2 

8.3625 

30CC 

9.ce80 

25366.2 

66.9332 

175433.3 

-19844 .6 

-55015.9 

7.4616 

-200810.4 

7.8582 

3 ICC 

5.C599 

26275.6 

67.2314 

182141.6 

-18935.2 

-55335.0 

7.3321 

-200896.2 

7.3862 

3 2CC 

9.1114 

27186.2 

67.52C5 

188879.3 

-18C24.6 

-55650. C 

7.2097 

-200980.8 

6.9435 

33CC 

9.1225 

28C57.5 

67.8C1C 

195645.4 

-17112.9 

-55964.9 

7.0944 

-201064.2 

6.5275 

34CC 

9.1333 

2901C.7 

68.0735 

2C2439.2 

-162CC.1 

-56279.7 

6.9850 

-201146.6 

6. 1358 

35CC 

9.1438 

25924.5 

68.3384 

209259.9 

-15286.2 

-56594. 5 

6.8813 

-201227.9 

5.7663 

36CC 

9.1541 

3C839.4 

68.5961 

2161C6.6 

-14371.3 

-569C9.3 

6.7829 

-201308.2 

5.4173 

3 7 C C 

9.1641 

31755.3 

68.8471 

222978.9 

-13455.4 

-57224. 1 

6.6894 

-201387.6 

5.0869 

3ecc 

9.1739 

32672.2 

65.C516 

229875.8 

-12538.5 

-57538.9 

6.6002 

-201466. 1 

4.7738 

39CC 

9.1835 

33590. 1 

6 5 . 33 C C 

236757.0 

-11620.7 

-57853.7 

6.5151 

-201543.8 

4.4767 

40CC 

9.1530 

345C8. 9 

65.5626 

243741.7 

-1C701.8 

-58168.6 

6.4338 

-201620.7 

4. 1943 

4 ICC 

9.2C23 

35428.7 

69.7898 

250709.3 

-9782.1 

-58483.5 

6.3561 

-201697.0 

3.9256 

4 2 C C 

9.2115 

36349.4 

7C.C116 

257659.4 

-8861.4 

-58798.5 

6.2816 

-201772.6 

3.6695 

43CC 

9.2205 

37271.0 

7C.2285 

264711.5 

-7539.8 

-55113.5 

6.2102 

-201847.6 

3.4253 

44 C C 

9.2255 

38193.5 

7C.44C6 

271745.0 

-7C17.3 

-59428.7 

6.1418 

-2019 22.2 

3.1922 

4 5CC 

9.2383 

39116.9 

7C.6481 

278799.4 

-6093.9 

-59743.9 

6.0761 

-201996.3 

2.9692 

46CC 

9.2471 

4CC41.1 

7C.8512 

285874.4 

-5169.6 

-6CC59.3 

6.0129 

-20207C. 1 

2.7559 

4 7 C C 

9.2558 

4C966.3 

71.05C2 

292969.5 

-4244.5 

-6C374.7 

5.9518 

-202143.5 

2.5517 

48CC 

9.2644 

41852.3 

71.2451 

30C084.3 

-3318.5 

-60690.3 

5.8932 

-202216.8 

2.3558 

49CC 

9.2729 

42819.2 

7 1.4362 

307218.4 

-2391.6 

-610C5 .9 

5.8368 

-202290.0 

2.1679 

5CCC 

9.2614 

43746.5 

71.6237 

314371.5 

-1463.9 

-61321.7 

5.7821 

-202363. 1 

1.9874 

5 1C C 

5.2899 

44675.5 

71 .8C76 

321543. 1 

-535.3 

-61637.7 

5.7296 

-202436.2 

1.8139 

52CC 

9.2583 

456C4.9 

71.988C 

328732.9 

394.1 

-61953.7 

5.6786 

-202509.5 

1.6471 

53CC 

9.3C68 

46535.1 

72. 1652 

335940.6 

1324.4 

-62269.9 

5.6293 

-202582.9 

1.4865 

54 C C 

9.3152 

47466.2 

72.3393 

343165. e 

2255.4 

-62586.2 

5.5816 

-202656. 7 

1.3318 

55CC 

5.3235 

48358. 1 

72.5103 

35C408. 3 

3187.4 

-62902.6 

5.5354 

-202730.8 

1. 1826 

5 6 C C 

9.3315 

49330.9 

72.6783 

357667.8 

4120.2 

-63219.2 

5.4907 

-202 805 . 4 

1.0387 

5 7 C C 

9.34C4 

50264.5 

72.8436 

364943.9 

5053.8 

-63535.8 

5.4475 

-202880. 5 

C .8999 

58CC 

9.3488 

51159. C 

73.CC61 

372236.4 

558e.2 

-63852.6 

5.4052 

-202956.2 

0.7657 

59CC 

9.3572 

52134.3 

73 . 166C 

375545.0 

6923.5 

-64169.6 

5.3644 

-203032.6 

0.6361 

6CCC 

9.3657 

53070.4 

73.3233 

386869.5 

7859.7 

-64486.6 

5.3247 

-203109.9 

0.5107 


A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Medina point of 
B, 2313° K. 
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TABLE XII. - Continued. THERMODYNAMIC PROPERTIES 


(25) BF 2 (gas)} molecular weight, 48.82 


7 ; 

°K 

C£, 

Hf "HZ, 

Sf, 

cal/mole 

Hf , 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

cal/mole °K 

ca!/mole 

col/mole °K 

cal/mole 

(A Hf) f , 
cal/mole 

O 

cQ 

5 

3 

A Hf, 
cal/mole 

'agio*' 

0 

ICC 

8.0A51 

0 

796.3 

49.519C 

c 

4155.6 

-13751C.6 
-136714. 3 

— 1351C9.3 
-135013.8 

296.9688 

-305600.0 

-306325.7 

659.4059 

2CC 

8.85C2 

1639. C 

55 i 326 3 

9426.3 

-135871.6 

-134951.1 

149.4700 

-307032.6 

324.3850 

298.15 

9 . 8 A 3 A 

2559. C 

59.0563 

15048.6 

-134951.6 

-134951.6 

100.9296 

-307667.9 

213.8399 

3C0 

9.8604 

2577.2 

59.1172 

15157.9 

-134933.3 

-134952.1 

100.3194 

-307679.0 

212.4492 

ACC 

10.6994 

36C6.6 

62.0726 

21222.5 

- 133904.0 

-135019.3 

75.7372 

-308226.9 

1 i)6 • 36 93 

5CC 

11.3718 

4711 .5 

64.5355 

27556.2 

-132799.1 

-135128.8 

60.9781 

-308683.1 

122 *6656 

fcCG 

11.8899 

5875.8 

66.6567 

34118.2 

-131634.8 

-135256.9 

51.1302 

-309065.5 

ICO. 1657 

7CC 

12.28 33 

7065.3 

68.5205 

4C879.0 

-130425.2 

-135397.7 

44.0892 

-309391.4 

84.0758 

8CC 

12.5822 

8329.3 

70.1811 

47815.6 

-129181.3 

-135548.9 

38.8022 

-309674.3 

71.9964 

9CC 

12.8 1 13 

9599.5 

71.6769 

549C9.7 

-127911. 1 

-135714.5 

34.6857 

-309924.6 

62.5932 

1CCC 

12.9891 

1C889.8 

73.0363 

62146.4 

-126620.7 

-135894.2 

31.3882 

-310149.7 

55.0649 

nee 

13. 1289 

12196. C 

74.281 1 

69513.2 

-125314.6 

-136089.9 

28.6866 

-310355.2 

48.9011 

12CC 

13.2A03 

135 1 A . 7 

75.4284 

76999.4 

-123995.9 

-136302.4 

26.4317 

-310545.1 

43« ?6l 3 

1 3CC 

13.3302 

148 A3 . A 

76.4919 

84596. 1 

-122667.2 

-136529.4 

24.5209 

-310722.5 

39.4097 

1ACC 

13.AC37 

16180.2 

77.4825 

92295.3 

-121330.4 

-136768.7 

22.8800 

-310889.8 

35 . 6776 

15C0 

13.A6AA 

17523.7 

78.4094 

1CC090.4 

-119986.9 

-137017.9 

21.4554 

-311048.8 

32. 4415 

16CC 

13.5150 

18872.7 

79.2800 

107975.3 

-118637.9 

-137275.6 

20.2067 

-311200.9 

29.6085 

17CC 

13.5577 

20226. A 

8C.1CC7 

115944.8 

-117284.2 

-137541.2 

19.1026 

-311347.1 

27.1076 

18CC 

13.5939 

2 1584. 0 

80.8767 

123994.0 

-115926.5 

-137814.0 

18.1194 

-311488.5 

24.8835 

1900 

13.62 A9 

22945.0 

81.6125 

132118.8 

-114565.5 

-138093.7 

17.2379 

-311625.7 

22.8926 

20CC 

13.6516 

243C8.9 

82.3121 

14C315.3 

-113201.7 

-138379.4 

16.4430 

-311759.2 

21.1001 

21C0 

13.67A8 

25675.2 

82.9787 

14858C.1 

-111835.3 

-138671. C 

15.7222 

-311889.7 

19.4775 

2200 

13.6951 

27043.8 

83.6154 

156910.0 

-110466.8 

-138967.9 

15.0654 

-312017.4 

18.0019 

230C 

13.7128 

28414.2 

84.2245 

165302.3 

-1C9096. 4 

-139269.8 

14.4647 

-312142.8 

16 .6541 

a 2ACC 

13.7285 

29786.2 

84.8C85 

173754.1 

-1C7724.3 

-144926.6 

13.8942 

-312266.1 

15.4180 

2500 

13.7A2A 

31159.8 

85.3692 

182263.2 

-IC635C.8 

-145239.0 

13.3658 

-312387.5 

14.2804 

26CC 

13.75A8 

32534.7 

85.9084 

190827.2 

-1C4975.9 

-145552.4 

12.8770 

-312507.3 

13.2300 

2700 

13.7659 

33910.7 

86.4278 

199444.2 

-103599.8 

-145866.8 

12.4234 

-312625.6 

12.2569 

28CC 

13.7759 

35287.8 

86.9286 

208112.2 

-1C2222.7 

-146182.4 

12.0012 

-312742.7 

11.3530 

29CC 

13.78A8 

36665.9 

87.4121 

216829.3 

-1CC844.7 

-146499.2 

11.6074 

-312858.5 

10.5112 

3000 

13.7929 

3 8 04 A. 8 

87.8796 

225594.1 

-99465.8 

-146817.2 

11.2389 

-312973.3 

9.7251 

31C0 

13.8C03 

39424. A 

88.3320 

234404.8 

-98C86.1 

-147136.6 

10.8937 

-313087.2 

8.9895 

32CC 

13.8C7C 

408C4.8 

88.7702 

243260.0 

-96705.8 

-147457.4 

10.5690 

-313200.2 

8.2997 

3300 

13.8131 

42185.8 

89.1952 

252158.4 

-95324.8 

-147779.6 

10.2637 

-313312.5 

7 .6514 

3ACC 

13.8186 

43567.4 

89.6076 

261C98.6 

-93943.2 

-148103.3 

9.9755 

-313424.1 

7.0410 

3500 

13.8238 

44949.5 

9C.0083 

270079.5 

-92561.1 

-148428.5 

9.7031 

-313535.1 

6.4653 

36CG 

13.8285 

46332.1 

90.3978 

279099.9 

-91178.4 

-148755.2 

9.4455 

-313645.7 

5.9214 

3700 

13.8328 

47715.2 

90.7767 

288158.7 

-89795.4 

-149083.5 

9.2012 

-313755.8 

5.4068 

38CC 

13.8368 

49098.7 

91.1457 

297254.9 

-88411.9 

-149413.4 

8.9693 

-313865.5 

4.9190 

39C0 

13.8AC5 

50482.6 

91.5C51 

306387.5 

-87028.0 

-149744.9 

8.7486 

-313975.0 

4.4561 

ACCO 

13.8440 

51866.8 

91.8556 

315555.6 

-85643.8 

-150078.1 

8.5386 

-314084.2 

4.0162 

A ICC 

13.8471 

53251.3 

92.1975 

324758.4 

-84259.2 

-150412.9 

8.3384 

-314193.4 

3.5976 

A2CC 

13.8501 

54636.2 

92.5312 

333994.9 

-82874.4 

-150749.4 

8. 1473 

-314302.4 

3.1987 

4300 

13.8529 

56C21.4 

92.8571 

343264.3 

-81489.2 

-151087.5 

7.9646 

-314411.5 

2.8183 

AACC 

13.8555 

57406.8 

93.1756 

352566.0 

-80103.8 

-151427.4 

7.7899 

-314520.7 

2.4551 

A5CC 

13.8579 

58792.4 

93.487C 

361899.2 

-78718.1 

-151769.0 

7.6227 

-314630.1 

2.1079 

4600 

13.8601 

60 178 . 3 

93.7916 

371263.2 

-77332.2 

-152112.3 

7.4623 

-314739.7 

1.7757 

47C0 

13.8622 

61564.5 

94.0897 

38C657.3 

-75946.1 

-152457.4 

7.3082 

-314849.7 

1.4575 

46CC 

13.86A2 

62950.8 

94.3816 

390081.0 

-74559.8 

-152804.2 

7. 1603 

-314960.1 

1.1524 

A900 

13.8661 

64337.3 

94.6675 

399533.5 

-73173.3 

-153152.8 

7.0183 

-315071.1 

0.8597 

5000 

13.8679 

65724. C 

94.9477 

4C9014.3 

-71786.6 

-153503.1 

6.8815 

-315182.6 

0. 5786 

5 ICO 

13.8695 

67110.9 

95.2223 

418522.8 

-70399.7 

-153855.2 

6.7499 

-315294.8 

0.3085 

5200 

13 .87 11 

68497.9 

95.4916 

428058.6 

-69012.7 

-154209.1 

6.6229 

-315407.8 

0. 0486 

5300 

13.8726 

69885. 1 

95.7559 

437621.0 

-67625.5 

-154564.7 

6.5004 

-315521.7 

-0.2015 

5ACC 

13.87AO 

71272.4 

96.0152 

4472C9.6 

-66238.2 

-154922.2 

6.3823 

-315636.5 

-0.4425 

55CC 

13.8753 

72659.9 

96.2698 

456823.8 

-64850.7 

-155281.5 

6.2681 

-315752.4 

-0.6748 

5600 

13. 8765 

74047.5 

96.5198 

466463.4 

-63463.1 

-155642.5 

6.1578 

-315869.4 

-0.8989 

57CC 

13.8777 

75435.2 

96.7654 

476127.7 

-62075.4 

-156005.4 

6.0513 

-315987.7 

-1.1152 

58CC 

13.8788 

76823.0 

97.0068 

485816.3 

-6C687.6 

-156370.1 

5.9479 

-316107. 3 

- 1.3241 

59CC 

13.8799 

78210.9 

97.244C 

495528.9 

-59298.6 

-156736.6 

5. 8480 

-316228.3 

-1.5260 

6000 

13.8809 

79599.0 

97.4773 

505265.0 

-57911.6 

— 1571C4.9 

5.7511 

-316350.9 

-1.7213 


J A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
B, 2313° K. 
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TABLE III. - Continued. THERMODYNAMIC 
(26) BE 3 (gas); molecular weight. 


PROPERTIES 

67.82 


T y 

°K 

r° 

cal/mole °K 

5. 

cal/mole 

00 

' 

cal/mole °K 

cal/mole 

H f> 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(AHf)f, 

cal/mole 

i°g, 0 K f 

AHf , 
cal/mole 

V 

O 

O' 

0 

c 

— 

0 


c 

-272883.8 

-269427.7 


-458273.4 


ICC 

8.1477 

797.7 

5C.1616 

4218.5 

-272086.1 

-269678.2 

586.9571 

-459496.2 

987.2656 

2CC 

1C.C3CC 

1697. C 

56.3154 

9566.8 

-271186.8 

-269909.0 

292. 1785 

—46 06 7 2. 4 

484.6716 

298.15 

12.C569 

2783.8 

6C .7135 

15317.9 

-2 701 CO. C 

-270 ICC.C 

195.0598 

-461674.5 

318.8002 

3CC 

12.0814 

28C6.2 

6C .7882 

15430.3 

— 27CC77.7 

-27C1C3.3 

193.8387 

-461691.5 

316.7134 

4 C C 

13.7519 

4101. 6 

64.5C36 

21699 . 8 

-268782.2 

-27C289. 4 

144.6325 

-462513.4 

232.5613 

5 C C 

15.C437 

5544.2 

67.7173 

28314.4 

-267339.6 

-27C464.0 

115.0889 

-463164.0 

181.9884 

6CC 

16.0297 

7 ICO . 2 

7C.5514 

3523C. 7 

-265783.6 

-270616.2 

95.3812 

-463679.7 

148.2302 

7CC 

16.7766 

8742.2 

73.0811 

42414.6 

-264141.6 

-270749.6 

81.2971 

-464092.3 

124.0929 

8CC 

17.3439 

1C449.5 

75.3601 

49838.5 

-262434.3 

-270869.5 

70.7285 

-464427.0 

1C5.9753 

9CC 

17.7791 

122C6.6 

77.4291 

57479.6 

-260677.2 

-270985-6 

62.5053 

-464702.1 

91.8745 

1CCC 

18.1169 

14CC2.1 

79.3205 

65318.4 

-258881.7 

-27110.7 

55.9239 

-464931.5 

80.5878 

HOC 

18.3827 

15827.6 

81 .C6C2 

73338.7 

-257C56.2 

-271223.0 

50. 5368 

-465125.0 

71.3490 

L2CC 

18 . 5947 

17676.8 

82.6692 

81526. 1 

-25S2C7.0 

-271352.7 

46.0453 

-465290.2 

63.6470 

13CC 

18.7658 

19545.2 

84.1645 

85868.7 

-253338.6 

-27149C.3 

42.2431 

-465432.6 

57.1278 

14CC 

18.9C57 

21429. C 

85.5605 

98355.7 

-251454.8 

-271635.0 

38.9822 

-465556.6 

51.5383 

15CC 

19.C213 

23325.5 

86.8685 

106977.9 

-249558.3 

-271785.4 

36. 1546 

-465665.4 

46.6928 

IfcCC 

19.1178 

25232.6 

88.0997 

115726.9 

-247651.2 

-271941. 1 

33.6792 

-465761.5 

42.4521 

17CC 

19. 198C 

27148.6 

89.2612 

124595.5 

-245735.3 

-272102.1 

31.4936 

-465847. 1 

38.7096 

18CC 

19.268C 

29072. C 

9C.36C6 

133577.1 

-243811.8 

-272268.2 

29.5497 

-465923.7 

35.3824 

19CC 

19. 3271 

3 IOC 1 . 8 

9 1.404C 

142665.8 

-241882.0 

-272439.6 

27.8094 

-465992.7 

32.4049 

2CCC 

19.3781 

32937.2 

52.3967 

151856.2 

-239946.7 

-272615.8 

26.2422 

-466055. 1 

29.7247 

2 ICC 

19.4223 

34877.2 

93.3432 

161143.6 

-238CC6.6 

-272796 .8 

24.8232 

-466111.8 

27.2996 

22CC 

19. 46C9 

36821.4 

54.2477 

17C523.5 

-236C62. 4 

-272982.4 

23.5322 

-466163.6 

25.0946 

23CC 

19.4948 

38769.2 

95.1135 

179991.8 

-234114.6 

-273172.6 

22.3529 

-466211.1 

23.0812 

a 24CC 

19.5247 

4C72C.3 

95.9435 

189545. C 

-232163.6 

-278717.3 

21.2525 

-466254. 7 

21.2353 

2 5CC 

19.5513 

42674.1 

56.7414 

195179.5 

-23C2C9. 7 

-278917.5 

20 .2370 

-466295.0 

19.5370 

26CC 

19.5749 

4463C.4 

97.5087 

208892.3 

-228253.4 

-279118.6 

19.2990 

-466332.2 

17.9692 

27CC 

19.5560 

46589. C 

58.2475 

2le68C.3 

-226294.8 

-279320.7 

18.4297 

-466366.8 

16.5174 

2 8CC 

19.6160 

48549.5 

98.9605 

228541.0 

-224334.3 

-279524. 1 

17.6220 

-466399.0 

15.1692 

29CC 

19.6321 

5C511.5 

99.6496 

238471.7 

-222371.9 

-279729.0 

16.8694 

-466429.0 

13.9139 

3CCC 

19.6476 

52475.5 

ICC. 3153 

248470.1 

-220407.9 

-279935.4 

16. 1663 

-466457.1 

12.7422 

3 1 CC 

19.6616 

54441.4 

ICC. 9598 

258534.0 

-218442.4 

-280143. 5 

15.5085 

-466483.5 

11.6461 

32CC 

19.6744 

564C8.2 

1C 1 . 5842 

268661.4 

-216475.6 

-280353.4 

14.8909 

-466508.3 

10.6184 

3 3CC 

15.6860 

58376.2 

102.1698 

278850.3 

— 2145C7.6 

-280565.2 

14. 3107 

-466531.7 

9.6529 

3 ACC 

19.6967 

6C345.4 

1C2.7777 

288C98.8 

-212538.5 

-280779. C 

13.7640 

-466553.8 

8.7442 

35CC 

18.7C64 

62315.5 

1C3.3488 

2994C5.2 

-210568.3 

-28C994.8 

13.2480 

-466574.8 

7.8874 

3 fc C C 

19.7154 

64266.6 

1C3.9C41 

3C9768.C 

-208597.2 

-281212.7 

12.7605 

-466594.8 

7.0781 

37CC 

19.7237 

66258.6 

1C4 .4444 

32C185.6 

-2C6625 .2 

-281432.8 

12.2991 

-466613.9 

6.3126 

3 8 C C 

19.7313 

68231.3 

1C4.9705 

33C656.4 

-204652.5 

-281655.1 

11.8614 

-466632.2 

5.5873 

39CC 

19.7384 

7C2C4.8 

1C 5 . 483 1 

341179.2 

-202679.0 

-281879.7 

11.4459 

-466649.8 

4.8991 

4CCC 

19.7450 

72179. C 

1C5.9825 

351752.6 

-200704.8 

-2821C6.6 

11.0508 

-466666.8 

4.2454 

41CC 

19. 75 1C 

74153.8 

1C6.4705 

362375.4 

-198730.0 

-282335.9 

10.6748 

-466683.4 

3.6235 

42CC 

19.7567 

76129.2 

106.9466 

373046.3 

-196754.6 

-282567.5 

10. 3163 

-466699.6 

3.0313 

43CC 

19.7620 

781C5. 1 

107.4115 

383764.3 

-194778.7 

-282801.5 

9.9741 

-466715.5 

2.4665 

44CC 

19. 7669 

8CC81.6 

IC7.8658 

394528.3 

-1928C2. 2 

-283C38.0 

9.6474 

-466731.2 

1.9274 

45CC 

19.77 15 

82058.5 

1C8.3101 

405337.1 

-190825.3 

-283277. C 

9. 3350 

-466746.9 

1.4123 

460C 

19.7758 

64C35.9 

1C8.7448 

416190. C 

-188847.9 

-283518.5 

9.0358 

-466762.5 

0.9195 

47CC 

19.7799 

86C13.7 

1C9. 1701 

427C85.8 

-18687C.2 

-283762.4 

8.7489 

-466778.3 

0.4477 

46CC 

19.7637 

e 7 9 8 1 . 8 

109.5866 

438C23.7 

- 184892.0 

— 284CC9.C 

8.4739 

-466794.3 

-0.0045 

49CC 

19.7872 

899 7 C . 4 

1C8.9545 

449002.8 

-182913.4 

-284258. C 

8.2100 

-466810.7 

-0.4383 

5CCC 

19.75C6 

51849.3 

11C. 3943 

46CC22.3 

-180934.5 

-284509.7 

7.9562 

-466827.4 

-0.8547 

51CC 

19.7938 

93828.5 

110.7863 

471081.4 

-178955.3 

-284763.9 

7.7124 

-466844.6 

-1.2547 

52CC 

19.7567 

958C8.C 

111.17C6 

482179.3 

-176975.8 

-28502C. 8 

7.4776 

-466862.5 

-1.6395 

5300 

19.7996 

87887.8 

111.5478 

493315.3 

-174996.0 

-285280 .2 

7.2514 

-466881.1 

-2.0097 

54CC 

19.8C22 

99867.9 

111.9175 

5C4488.7 

-173C15.9 

-285542.3 

7.0335 

-4669CC.4 

-2.3662 

55CC 

19.8C47 

101848.3 

112.2813 

515698.7 

-171035.5 

-285807.1 

6.8233 

-466920.7 

-2.7097 

56CC 

19.8C71 

1C3828.9 

112.6381 

526944.7 

-16 9054. 9 

-286074.5 

6.6204 

-466942.0 

-3.0411 

57CC 

19.8C94 

1C58C9.7 

112.9887 

538226.1 

-167C74.1 

-286344.5 

6.4246 

-466964.5 

-3.3607 

h 8 CC 

19. e 1 15 

107750.8 

113.3333 

549542.2 

-165C93.1 

-286617.2 

6.2351 

-466988.1 

-3.6694 

59CC 

19.8136 

1C9772.C 

1 13 .672C 

56C852.5 

-163111.8 

-286892.7 

6.0520 

-467013.1 

-3.9677 

fcCCC 

19.8155 

111753.5 

114.CC5C 

572276.4 

-161130.3 

-28717C.8 

5.8748 

-467039.4 

-4.2560 


A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
B, 2313° K. 
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TABLE XII. - Continued. THERMODYNAMIC PROPERTIES 
(27) BFC1 (gas); molecular' weight, 65.277 


r, 

°K 

C o, 

cal/mole °K 

H T ~ H 0' 
cal/mole 

CO 

cal/mole °K 

-Vf-HQ, 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) ft 
cal/mole 

lo 9| 0 K f 

AHf, 

cal/mole 

iog |0 /r 

c 

— 

C 


c 

-79959 . 1 

-77515.9 


-2582CC .0 


ICC 

8.3266 

8C2.A 

53.3A7A 

A 532 . 3 

-79156.7 

-77A1A.9 

171. AA23 

-258917.8 

556.2357 

2CC 

9.6258 

17 CO . 2 

S5.518C 

1C2C3.A 

-78258.9 

-773C9.5 

86. 8975 

-2595A2.9 

273.0A53 

29e.l5 

10. 6908 

2659.5 

62.5691 

16253.6 

-77259.6 

-77259.6 

59.0591 

-260068. A 

179.6001 

3CC 

10.7C83 

2719.3 

62.6352 

16371.3 

-77239.8 

-77259. 1 

58.7A97 

-260077.5 

178.A2A5 

ACC 

11.5191 

3832.8 

66.8325 

22900. A 

-76126.3 

-77271 .8 

AA. 6788 

-260531.5 

131.0217 

5CC 

12. 1C A1 

5015.6 

65 .A695 

29719. A 

-7A5A3.5 

-77327.7 

36.2325 

-260918.6 

102.533A 

£ C C 

12.52C1 

62A8.C 

71.7156 

36781 .A 

-73711.1 

— 77 AC 6 . A 

3 C • 5 9 7 C 

-261252. A 

83.5197 

7C0 

12.8179 

7515.7 

73.6652 

AA052.8 

-72AA3.A 

-77503.1 

26. 5672 

-26 15 A A. 5 

69.9135 

see 

13.03A6 

88C8.9 

75.3557 

51507.7 

-7115C. 2 

-77615 .7 

23. 5A03 

-261803.9 

59.7019 

9CC 

13. 1 9 5 A 

1C12C.7 

76 . 9 A 0 7 

59125.9 

-69838. A 

-777A7.A 

21.1627 

-262037.7 

51.7519 

1CCC 

13.3172 

11 AA6.6 

78.3376 

66890.9 

-68512.5 

-77857.2 

19.2931 

-262251.2 

A 5 . 3866 

11CC 

13 . A 1 13 

12783.3 

7 9 . 6 1 1 A 

7A789. 3 

-67175.8 

-78C66 .A 

17.7AA0 

-2 62 AA 8.5 

AO. 17AA 

12CC 

13.A851 

1 A 12 8.2 

8C.7816 

828C9. 7 

-6583C.9 

-78255. C 

16.A500 

-262632.6 

35.8279 

13CC 

1 3 . 5 A A 1 

1 5 A 79 . 8 

8 1 . 86 3 A 

9C9A2 . 7 

-6AA75.3 

-78A60. A 

15.352A 

-2628C6 .0 

32. 1A75 

1ACC 

13.5518 

16836.7 

82.865C 

99179.9 

-63122. A 

-78679.9 

1A. A089 

-262970. A 

28.9908 

1 5CC 

13.6209 

18197.9 

e3.8C81 

1075 1A. 3 

-61761.2 

-78910.6 

13.5885 

-263127. A 

26.253A 

16CC 

1 3 . 6 £ 3 A 

19562.6 

8 A . 68 8 5 

115939.6 

-6C396.5 

-79 151.1 

12.869A 

-263278.2 

23.8567 

17CC 

13.65C5 

2C93C . A 

65.5181 

12AA5C.3 

-59C28.7 

-79AC0.3 

12.232A 

-263A23. 7 

21.7A08 

lecc 

13.7135 

223C0.6 

86.3C12 

133CA1.6 

-57658.5 

-79657.5 

11.66A5 

-26356A .6 

19.8590 

19CC 

13.7231 

23673. C 

87.0A32 

1A17C9.2 

-56286. 1 

-79922.2 

11. 15A7 

-2637C1 .6 

18. 1 7A A 

2CCC 

13.75CC 

250A7. 1 

87.7A81 

15CAA9.1 

-5A912.0 

-80193. A 

1 C. 69 A3 

-263835.1 

16.657A 

2 1 CC 

13.76A5 

26A22.9 

88 . A192 

159257.7 

-53536.2 

-8CA7C.9 

10.2763 

-263965.8 

15.28A3 

22CC 

13.7772 

278C0.C 

85 . 060 C 

168131.9 

-52159.1 

-8C753.9 

9.89A9 

-26A093.8 

14.0353 

23CC 

13 . 7 6 8 A 

29178.3 

85.6726 

177C68.8 

-50780.8 

-810A2.2 

9. 5A56 

-26A219.6 

12.89A5 

a 2ACC 

13.7582 

30557.6 

9C.2597 

186C65.6 

— A9AC1.5 

-86665.5 

9.2057 

— 26A3A3 . 3 

11.8A82 

25CC 

13.8C68 

31927.9 

5C.8231 

195119.9 

-A8021.2 

-8698A.6 

8.8895 

-26AA65.2 

10.8851 

26CC 

13.81A5 

33319.0 

91. 36Ae 

20A229.5 

-A66AC.1 

-8728A.6 

8.5965 

-26A585 . 5 

9.9957 

27CC 

1 3 .8 2 1 A 

3A7C0.8 

51.8863 

213392.2 

-A5258.3 

-87585.7 

8.32AA 

-26A7CA . 3 

9.1719 

28CC 

13.8276 

36C83.2 

92.389C 

222606.1 

— A3875.9 

-87888.0 

8. 0707 

-26A821.9 

8.AC65 

29CC 

13.8232 

37A66.3 

92.87AA 

231869. A 

-A2A92.8 

-88191.3 

7.8338 

-26A938. 3 

7.6936 

3CCC 

13.8282 

3 8 8 A 9 . 8 

5 3 . 3 A 3 A 

2A118C.A 

-A11C9. 3 

-88A55 .9 

7.6117 

-265053.6 

7.0280 

31CC 

13.8A28 

A0233.9 

93.7572 

25C537.6 

-39725.2 

-888C1.7 

7 . AO 36 

-265168.0 

6.A050 

3200 

13.8A69 

A 1 6 1 8 . A 

9 A . 23 6 £ 

259939. A 

-383AC.7 

-89108.7 

7 . 20 7 A 

-265281.6 

5.8207 

3 300 

13.8507 

A3CC3.3 

5A.663C 

26538A.5 

-36955.8 

— 89 A 1 7 . 1 

7.0229 

-26539A.A 

5.2716 

3ACCi 

13.85A1 

A A 38 8 . 5 

95.0765 

278871.6 

-3557C.6 

-89726.7 

6.8A8A 

-265506.5 

A.75A6 

35CC 

13.8573 

A577A . 1 

95. A781 

288399. A 

-3A185.0 

-90037.7 

6.6832 

-265618.1 

A. 2669 

36CC 

13.86C2 

A7159.9 

55.8685 

257966.8 

-32795.2 

-9C35C.1 

6.5268 

-265729.1 

3.8061 

37CC 

13.8625 

A85A6. 1 

96.2A83 

3C7572.8 

-31A13.0 

- 9066 3.8 

6.3785 

-265839.7 

3.3700 

38CC 

13.8653 

A 9 932 . 5 

96.6181 

317216.2 

-30026.6 

-9C978.9 

6.2373 

-2659A9. 9 

2.9567 

39CC 

13.8676 

51319. 2 

96.9782 

326896.1 

-28639.9 

-91295. A 

6.1029 

-266059.9 

2.56A5 

ACCC 

13.8697 

527C6.0 

57 .329A 

336611.5 

-27253.1 

-91613.3 

5.97A7 

-266169.6 

2.1917 

A ICC 

13.8717 

5AC53 . 1 

57.6715 

3A6361.6 

-25866.0 

-91932.6 

5.8525 

-266279.2 

1.8369 

A20C 

13.8735 

55A80. A 

58.CC62 

3561A5.6 

-2AA78.7 

-92253. A 

5.7355 

-266388.7 

1. A989 

A3CC 

13.8752 

56867.8 

58.3327 

365962.6 

— 23C91.3 

-92575.6 

5.6236 

-266A98.2 

1.1765 

AACC 

13.8768 

58255. A 

98.6517 

375811.9 

-217C3.7 

-92899.3 

5.5166 

-266607.8 

0.6686 

A5CC 

13.8783 

596A3.2 

58.9635 

385692.7 

-20315.9 

— 9322A.A 

5. A1A0 

-266717.6 

0.57A3 

A6CC 

13.8797 

61021.1 

55.2686 

3556CA. A 

-18528.0 

-9355C.9 

5 . 3 15 A 

-266827.6 

0.2926 

A7CC 

13 .88 1C 

62 A 1 9 . 1 

99.5671 

AC55A6.2 

-175AC.0 

-93879.0 

5.2205 

-266938.0 

0.0229 

A8CC 

13 . 8e 22 

638C7.3 

55.8592 

A15517.6 

-16151.8 

-9A208.5 

5. 129A 

-2670A8. 8 

-0.2358 

A9CC 

13 .8 8 3 A 

65155.6 

ICC. 1A56 

A25517.9 

-1A763.5 

-9A535.5 

5.0A18 

-267160.1 

-0.A8AO 

5CCC 

13.88A5 

6658A.C 

1CC.A261 

A355A6.5 

-13375.1 

-9A872.C 

A. 9572 

-267271.9 

-0.7223 

5 ICC 

13.8655 

67572.5 

10C.7C1 1 

AA5602.9 

-11986.6 

-95206. C 

A. 8759 

-267 38 A. 5 

-0.951 A 

52CC 

13 . 8 6 6 A 

69361.1 

ICC .9707 

A 5 5 6 86 . 5 

-10598.0 

-955A1.A 

A. 7972 

-267A97. 8 

-1.1718 

53CC 

13.867A 

7C7A9.7 

1C 1 . 22 52 

A65796.9 

-52C5.A 

-95878. A 

A. 7213 

-267612.0 

-1.38AC 

5 A C C 

13. 6 £ e2 

72138.5 

1C1.A5A8 

A75933.A 

-7620.6 

-96216.9 

A.6A80 

-267727.2 

- 1 .588A 

55CC 

13.869C 

73527. A 

1C1.7A96 

A86C95.7 

-6A31.7 

-96556.9 

A. 5770 

— 2678A3.A 

-1.785A 

56CC 

13.8658 

7A916.3 

1C1.9995 

A 96 28 3 . 2 

-5CA2.8 

-96898. A 

A.5C8A 

-26796C.7 

-1.9755 

57 CC 

13. 85C5 

763C5.3 

1C2.2A56 

5C6A95.5 

-3653.8 

-972A1.A 

A . A A 2 1 

-268079. 3 

-2. 1590 

58CC 

13.8512 

7765A. A 

1C2.A87A 

516732.2 

- 2 2 6 A . 7 

-97585. 5 

A. 3776 

-268199.2 

-2.3362 

59CC 

13.8519 

79C83. £ 

1C2.72A8 

526552.9 

-875.5 

-97931.9 

A. 3152 

-268320.5 

-2.5076 

6CCC 

13.8525 

8CA72.8 

1C2.9583 

537277.0 

513.7 

-98279.5 

A.25A6 

-268AA3.3 

-2.6732 


A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Melting point of 
B, 2313° K. 
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TABLE III. - 
(28) BH 


Continued. THERMO DYN AMI C PROPERTIES 
(gas)j molecular weight, 11.828 








Formation from assigned 

Formation from 

T, 


H f~ H 6 . 

CO 

» 


H f> 

reference elements 

gaseous 

atoms 

°K 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A H?) ft 

o 

cQ 

o 

3 

A Hf, 

lo g m K 







cal/mole 

cai/mole 


c 





11A9C5.5 

1162C9. 1 












ICC 

6.96 16 

6EA .A 

3 3 . A 3 82 

2659. A 

115589.9 

1 16507.9 

-249. 9907 

-69537.3 

147.6529 

2CC 

6.9655 

1360. 7 

38 .26A7 

6272.2 

116286.2 

116823. C 

-122.5348 

-69835.9 

71.5435 

2 9 8.15 

6 . 9 7 A 3 

206 A . 7 

A1.0A71 

1C173.5 

1 1697C.2 

1 1697C.2 

-80.4837 

-70127.5 

46.3772 

3CC 

6.97A6 

2077.6 

A 1 . 090 2 

1C2A9.5 

116983.1 

116971.9 

-79.9552 

-70133.0 

46.0602 

ACC 

7.C139 

2776.6 

A3.1C1C 

1AA63. 7 

117682.2 

116997.2 

-58.6499 

-70427. 8 

33.2635 

5CC 

7. 1C8L 

3A82.3 

AA .675 1 

18855.3 

118387.8 

1169AA.5 

-45. 8680 

-70715.9 

25.5532 

6CC 

7.2515 

A199.9 

A 5 . 98 3 2 

23390.0 

119105. 5 

116851.2 

-37.3519 

-70992.0 

20.3923 

7 C C 

7.A22C 

A933.5 

A7.U36 

2eOA6. 1 

119839.0 

116733.6 

-31. 2744 

-71252. 1 

16.6919 

8CC 

7.5990 

56 8 A . 5 

A 8 . 1 16 2 

32808.5 

12C59C.1 

116600.9 

-26.7216 

-71494.7 

1 3.9067 

see 

7.7695 

6 A 5 3 . 0 

A9.C212 

37666.1 

121358.6 

1 16452.9 

-23.184A 

-71719.9 

11.7333 

1CCC 

7.9269 

7238. C 

A9 . 8A8 1 

A 2 6 1 0 • 1 

1221A3.5 

116291.8 

-20. 3583 

-71928.6 

9.9893 

11C0 

8.C688 

8C37.9 

5C.610A 

A7633.5 

1229A3.A 

116116.5 

-18.0497 

-72122.3 

8.5584 

12CC 

8 . 19 5 A 

8851.2 

51.318C 

52730. A 

123756.8 

115926. A 

-16. 1288 

-72302.6 

7.3629 

13CC 

8.3C76 

9676.5 

51.9785 

57895.6 

12A582.0 

1 15723.5 

-14.5060 

-72471.0 

6.3488 

14CG 

8. AC 72 

1C512.3 

52.5979 

6 3 12 A . 7 

125A17.9 

115509.8 

-13. 1180 

-72628.8 

5.4777 

15CC 

8. A956 

11357.6 

53. 18 1 C 

6 8 A 1 3 . 9 

126263.1 

115287. A 

-11.9170 

-72777.2 

A. 7211 

16CC 

8 . 5 7 A A 

12211.1 

53.7316 

73759.8 

127116.7 

115057. A 

-10.8681 

-72917.3 

4.0578 

17CC 

8.6A51 

13072.2 

5A.2538 

79159.3 

127977.7 

114820.9 

-9.9446 

-73049.9 

3.4714 

1 8G0 

8.7C87 

13939.9 

5 A . 7A9 8 

8A6C9.7 

1288A5.5 

114578.4 

-9.1254 

-73175.8 

2.9492 

19CC 

8.766A 

1 A 8 1 3 . 7 

55.2222 

9C1C8-5 

129719.3 

114329.6 

-8.3939 

-73295.6 

2.4813 

2CCC 

8.8189 

15693. C 

55.6732 

95653. A 

130598.6 

114075.5 

-7.7372 

-73410.0 

2.0594 

2 1 C C 

8.8671 

16577. A 

56. 10A7 

1012A2.5 

131A82.9 

113816.5 

-7.1443 

-73519.2 

1.6772 

22CC 

8.9115 

17A66.3 

56.5182 

1C6873.8 

132371.9 

113553.3 

-6.6067 

-73623.9 

1.3291 

23CC 

8.9526 

18359.5 

56.9153 

1125A5.6 

133265.1 

113285.8 

-6.1166 

-7372A.3 

1.0110 

a 24CC 

8.9908 

19256.7 

57.2971 

118256.3 

13A162.3 

107664.6 

-5.6873 

-73820.8 

0.7189 

25CC 

9.C267 

2C157.6 

5 7 . 66 A 9 

12A00A.5 

135063.2 

107388.9 

-5.2955 

-73913.5 

0.4498 

26CC 

9.C60A 

21062.0 

58.0196 

129788.9 

135967.5 

107113.3 

-4.9349 

-74002.8 

0.2012 

27CC 

9.0922 

21969.6 

58.3621 

1356C8. 1 

136875.2 

106838.1 

-4.6018 

-74088.8 

-0.0293 

28CC 

9.122A 

2288C.A 

58.6933 

1A1A60.9 

137785.9 

1C6562.8 

-4.2935 

-74171.7 

-0.2436 

2SCC 

9.1511 

2379A. 1 

59.C139 

1A73A6.A 

138699.6 

106287.7 

-4.0070 

-74251.7 

-0.4A33 

30CC 

9.1785 

2A710.6 

59.32A6 

153263. A 

139616.1 

106012.6 

-3.7404 

-74328.9 

-0.6300 

3 ICC 

9.2CA9 

25629.7 

59.626C 

159211.0 

IA0535.3 

105737.2 

-3.4915 

-74403.5 

-0.8047 

32CO 

9.23C2 

26551.5 

59.9187 

165188.3 

1A1A57.0 

105461.8 

-3.2591 

-74475.5 

-0.9687 

33CC 

9.25A6 

27A75.7 

6C.2C31 

17119A.A 

1A2381.3 

105ie6.8 

-3.0409 

-74545.1 

-1.1229 

34CC 

9.2782 

28AC2. A 

6C.A797 

177228.7 

1A3307.9 

10491 l.C 

-2.8363 

-74612.3 

-1.2682 

35CC 

9 . 3 C 1 1 

29331. A 

60.7A9C 

183290.1 

1AA236.9 

10463 A. 7 

-2.6441 

-74677.3 

-1.4052 

36CC 

9.3233 

3C262.6 

61.0113 

189378.2 

1A5168.1 

104358.9 

-2.4626 

-74740.2 

-1.5348 

37CC 

9.3A5C 

31196. C 

61.2671 

195A92.2 

1A61C1.5 

104083. 1 

-2.2916 

-74801.0 

-1.6575 

3 8 C C 

9.3661 

32131.5 

61.5166 

201631. A 

1A7C37. 1 

103806.2 

-2. 1300 

-74859.9 

-1.7738 

39CC 

9.3867 

33C69.2 

61.7601 

207795.3 

147974.7 

103530.3 

-1.9774 

-74916.8 

-1.8842 

4000 

9 . AC 70 

3 ACC 8 . 9 

61.998C 

213983.3 

1A891A.A 

103253.6 

-1.8324 

-74972.0 

-1.9892 

A ICC 

9 . A 2 6 8 

3A950.6 

62.2306 

22019A.7 

1A9856.1 

1C2977.4 

-1.6951 

-75025.5 

-2.0892 

A2CC 

9 . A A 6 2 

3589A. 2 

62.A58C 

226A29.2 

150799.8 

102700.5 

-1.5644 

-75077.3 

-2. 1844 

A3CC 

9 . A 6 5 A 

36839.8 

62 .6805 

232686.2 

1517A5.3 

102423.7 

- 1 .4404 

-75127.6 

-2.2753 

A A C C 

9.A8A2 

37787.3 

62.8983 

238965.1 

152692.8 

102146.2 

-1.3222 

-75176.4 

-2.3621 

A5CC 

9.5C28 

38736.6 

63.1116 

2A5265. 7 

1536A2.2 

101869. A 

-1.2095 

-75223.8 

-2.4451 

A 6 C C 

9.5211 

39687.8 

63.3207 

251587. 3 

15A593.A 

101592. C 

-1.1022 

-75270.0 

-2.5245 

A7CC 

9.5391 

AC 6 A 0 . 8 

63.5256 

257929.7 

1555A6. A 

101314.4 

-0. 9998 

-75314.9 

-2.6007 

A8CC 

9.5570 

A 1 5 95 . 7 

63.7267 

26A292.3 

156501.2 

101036.2 

-0.9017 

-75358.8 

-2.6736 

4900 

9.57A7 

A2552.2 

63.9239 

27C67A.9 

157A57.8 

100757.9 

-0.8079 

-75401.6 

-2.7437 

5CCC 

9.5921 

A 3 5 1 0 . 6 

6 A • 1 1 75 

277C77.0 

158 A 16 . 1 

10048C.1 

-0.7183 

-75443.5 

-2.8109 

5 ICC 

9.6C9A 

AAA7C.7 

6A.3C76 

283A98.3 

159376.2 

100201.8 

-0.6321 

—7548 A. 6 

-2.8756 

52CC 

9.6266 

A5A32.5 

64 • 4944 

289938. A 

16C338.0 

99923.5 

-0.5498 

-75524.9 

-2.9378 

5 3CC 

9 . 6 A 36 

A6396.C 

6 A . 6 7 7 9 

296397.0 

1613C1.5 

99644.8 

-0.4709 

-75564.6 

-2.9977 

54CC 

9. 6605 

A 73 6 1 . 2 

6A . 8583 

3G2873.9 

162266.7 

99366.1 

-0. 3946 

-75603.7 

-3.0555 

55CC 

9.6772 

A 83 2 8 . 1 

65.0358 

309368.6 

163233.6 

99087.1 

-0.3218 

-75642.4 

-3.1111 

56CC 

9 . 6 9 3 e 

A9296.6 

65.2103 

315880.9 

16A2C2.2 

98 8 C 8 • 3 

-0.2515 

-75680.7 

-3.1648 

57CC 

9.71CA 

50266.8 

65. 382C 

322A10.6 

165172. A 

98529.7 

-0.1838 

-75718.8 

-3.2166 

5 8 C C 

9.7268 

51238.7 

65 .55 1C 

328957.2 

1661AA .2 

98250.7 

-0.1190 

-75756.7 

-3.2667 

590C 

9 . 7 A 3 1 

52212.2 

65.7174 

33552C.7 

167117.7 

97971.5 

-0.0562 

-75794.5 

-3.3151 

fcCCC 

9.7593 

53187.3 

65.8813 

3A21C0.6 

168C92.8 

97692.7 

0.0041 

-75832.3 

-3.3619 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
B, 2313° K . 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(29) BHg (gas); molecular weight, 13.844 


T, 

°K 

cal/mole °K 

H T H 0' 
cal/mole 

CO 

* T ' 

cal/mole °K 

cal/mole 

eal/moie 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

iog, 0 Kf 

A Hf, 
cal/mole 

,0 9|0 ^ 

c 

— 

0 


0 

15579.1 

189C6. 5 


-269759.5 


ICC 

7.S5 16 

794.9 

35.9836 

2803.4 

16374.0 

18556.9 

-40.7024 

-270979.9 

578.8400 

2CC 

8.1588 

1597. C 

41.5355 

6 7 1 C . 1 

17176.1 

18374.9 

-20.4791 

-272166.3 

282.2385 

298.15 

8.6573 

2420.9 

44.88C6 

1C960.2 

18CCC.0 

18CCC.C 

-13.9224 

-273293.2 

184.1597 

3CC 

8 • 6 6 £C 

2437. C 

44.9342 

11043.3 

18016.0 

17952.0 

-13.8415 

-273314.0 

182.9244 

4CC 

S.3C45 

3334.7 

47.5123 

1567C.3 

18913.7 

17521.4 

- 10.6041 

-274403.8 

133.0588 

5CC 

10.C477 

43C1.5 

49.6667 

2C531.9 

1988C.5 

17031.4 

-8.7143 

-275424.3 

1C3.0225 

6CC 

1C.863C 

5346.6 

51.5695 

25595.3 

2C925.7 

16565.5 

-7.4896 

-276366. 5 

82.9261 

7CC 

11*6984 

6474.7 

53.3072 

30840.3 

22C53.8 

1614C.3 

-6. 6383 

-277225. 7 

68.5243 

ecc 

12. 5C96 

7685.5 

54.9228 

36252.7 

23264.5 

15761.7 

-6.0159 

-278002.3 

57.6908 

see 

13.2676 

8974.9 

56.4406 

41821.7 

24553.9 

15423.4 

-5.5422 

-2787CG.2 

49.2423 

iccc 

13.S576 

1C336.7 

57.8748 

47538.1 

25915.8 

15121.1 

-5. 1707 

-279325.6 

42.4674 

11CC 

14.5751 

11764.0 

59.2346 

53354.1 

27343.0 

14846.7 

-4.8734 

-279885.7 

36.9125 

12CC 

15.1219 

13249.4 

60.5268 

59382.8 

28828.4 

14593. 1 

-4.6297 

-280387.5 

32.2746 

13CC 

15.6C33 

14786.2 

61.7566 

65497.4 

3C365.2 

14355.9 

-4.4265 

— 28C838.0 

28.3436 

14CC 

16.C257 

16368.1 

62.9287 

71732.1 

31947.1 

14132.2 

-4.2563 

-281243.4 

24.9689 

15CC 

16.3961 

17989.6 

64.0472 

78C81.4 

33568.6 

13918.9 

-4.1101 

-281609.2 

22.0403 

16C0 

16.721C 

19645.8 

65.1161 

84539.9 

35224.8 

13714.2 

-3.9839 

-281940.2 

19.4745 

17CC 

17.CC66 

21332.5 

66. 1385 

911C3. 1 

36911.5 

13516.2 

-3.8745 

-282240.8 

17.2080 

iecc 

17.2582 

23046. C 

67. 1175 

97766.2 

38625.0 

13323.4 

-3.7786 

-282514 .6 

15.1913 

1SCC 

17.48C3 

24783.1 

68.0571 

104525.3 

40362.2 

13131.6 

-3.6939 

-282764.7 

13.3853 

2CCC 

17.6771 

26541.2 

68.9588 

111376.4 

42120.2 

12941. 1 

-3.6192 

-282993.9 

11.7584 

21CC 

17.8519 

28317.8 

65.8256 

118315.9 

43896.9 

12 750 . 7 

-3.5522 

-283204.5 

10.2854 

22CC 

18.CC77 

30110.9 

70.6597 

125340.4 

45690.0 

1256G.2 

-3.4927 

-283398. 6 

8.9453 

2300 

18.1470 

31918.8 

71.4633 

132446.8 

47497.9 

12368.0 

-3.4383 

-283578.0 

7.7209 

a 24CC 

18.2719 

33739.9 

72.2383 

135632.1 

49318.9 

6824 .2 

-3.4087 

-283744.2 

6.5979 

25CC 

18.3843 

35572. e 

72.9865 

146893.6 

51151.8 

6627.3 

-3.3840 

-283898.6 

5.5641 

26CC 

18.4e56 

37416.4 

73.7096 

154228.6 

52995.4 

6431.1 

-3.3622 

-284042.3 

4.6093 

27CC 

18.5773 

39269.6 

74.409C 

161634.7 

54848.6 

6235.7 

-3.3422 

-284176.4 

3.7249 

28CC 

18.66C4 

41131.5 

75.0861 

169109.6 

5671C.6 

6039.6 

-3.3248 

-284301.7 

2.9032 

29C0 

18.7360 

430C1 .4 

75.7423 

176651.2 

5858C.5 

5843.3 

-3.3088 

-284419.1 

2.1379 

30CC 

18.8C50 

44878.5 

76.3787 

184257.4 

6 04 5 7.6 

5645 .4 

-3.2941 

-284529.3 

1.4233 

3 1C C 

18.868C 

46762.2 

76.9563 

191926.3 

62341.3 

5445.6 

-3.2810 

-284633.0 

0.7546 

32CC 

18.9257 

48651.9 

77.5963 

199656.1 

64231.0 

5243.6 

-3.2695 

-284730.7 

C. 1274 

330C 

18.9787 

5C547.2 

78.1795 

207445.0 

66126.3 

504 1 . 1 

-3.2586 

-284822 .9 

-0.4619 

34CC 

19.C275 

52447.5 

78. 7468 

215291.5 

68C26.6 

4834.1 

-3.2491 

-284910.0 

-1 .0168 

35CC 

19.0724 

54352.6 

79.299C 

223193.9 

69931.6 

4623.4 

-3.2406 

-284992.6 

-1.5401 

36CC 

19. 1139 

56261.9 

75.8365 

23115C.8 

71841.0 

4411.9 

-3.2324 

-285071.0 

-2.0344 

3 7 C C 

19.1524 

58175.2 

8C.3611 

235160.8 

73754.3 

4157.5 

-3.2254 

-285145.5 

-2.5022 

38CC 

19.1E80 

60092.3 

80.8723 

247222.6 

75671.3 

3976.9 

-3.2190 

-285216. 5 

-2.9455 

39CC 

19.2211 

62012.8 

81.3712 

255334.9 

77591.8 

3756.8 

-3.2139 

-285284.3 

-3.3661 

4CCC 

19.2519 

63936.4 

81.8582 

263456.4 

79515.5 

3531.4 

-3. 2082 

-285345.1 

-3.7658 

4 ICC 

19.2EC5 

65863.1 

82.3335 

271706.1 

81442.1 

3304.4 

-3. 2041 

-285411.3 

-4.1461 

42CC 

19.3C73 

67792.5 

82.7985 

279962.8 

83371.5 

3072.1 

-3.1994 

-285471.0. 

-4.5084 

43 CC 

19. 3223 

69724.5 

83.2535 

288265.5 

853C2. 5 

2837. C 

-3.1560 

-285528.5 

-4.8538 

44 C C 

19.3557 

71658.9 

83.6982 

296613.2 

87237.9 

2596.5 

-3. 1929 

-285584.0 

-5.1837 

'■500 

19.3777 

73595.6 

84.1334 

305004.9 

89174.6 

2354.7 

-3. 1902 

-285637.7 

-5.4989 

4fcCC 

19.3982 

75534.4 

84.5596 

313439.6 

51113. 4 

21C7.6 

-3. 188C 

-285689.9 

-5.8005 

47CC 

19.4176 

77475.2 

84.5765 

321916.5 

93C54.2 

1856.6 

-3. 1861 

-28574C.7 

-6.0893 

48C0 

19.4358 

79417.8 

85.3855 

330434.7 

94596.9 

160C.3 

-3. 1842 

-285790. 3 

-6.3661 

49CC 

19.4529 

81362.3 

85.7865 

338993.4 

9694 1.3 

1340. 2 

-3.1830 

-285838.9 

-6.631 l 

5CCC 

19.4691 

83308.4 

86. 180C 

347591.8 

58887.5 

1 C 7 7 . 9 

-3.1821 

-285886.7 

-6.8867 

5 ICO 

19.4643 

85256. 1 

e6 .5657 

356229.2 

1 008 35 . 1 

810.3 

-3.1810 

-285933.8 

-7.1317 

52CC 

19.4987 

872C5.2 

86 .9442 

3645C4.7 

1C2784.3 

539.2 

-3.1806 

-285980.4 

-7.3674 

53CC 

19.5124 

89155.8 

87.3158 

373617.8 

1C4734.9 

263. 1 

-3.1808 

-286026.6 

-7.5941 

54CC 

19.5253 

911C7.7 

87.6806 

382367.7 

1C6686. 7 

-16.6 

-3.1800 

-286072.7 

-7.8126 

55C0 

19.5375 

93C6C. 8 

88.C39C 

351153.7 

1C8635.9 

-301.2 

-3.1805 

-286118.8 

-8.0231 

5 fc C C 

19.5491 

95015.2 

88.3511 

399975.3 

110594.2 

-589.0 

-3.1807 

-286164.9 

-8.2261 

57CC 

19.56C1 

S697C .6 

88.7373 

408831 . 7 

112549.7 

-880. 1 

-3. 1811 

-286211.4 

-8.4321 

58CC 

19.5705 

98927.2 

85.0775 

417722.5 

1145C6.2 

-1175.9 

-3.1821 

-286258.2 

-8.6113 

5SCC 

19.5605 

ICC 88 4. 7 

85.4122 

426647. C 

116463.8 

-1476.4 

-3.1826 

-286305.6 

-8.7941 

6CCC 

19. 59C0 

1C2843.2 

89.7413 

435604.8 

118422.3 

-1779.8 

-3. 1841 

-286353.7 

-8.9709 


A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

B, 2313° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(30) BN (gas); molecular weight, 24.828 


7 ; 

°K 

C p, 

cal/mole °K 

H T ~ H Q)> 
cal/mole 

C» 

^ T » 

cal/mole °K 

-( /r r°- /y 6 ) - 

cal/mole 

cai/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

O 

cn 

0 

A Hf , 
cal/mole 

log io K 

c 


0 


0 

152732. A 

15AC6C.2 


-92300.0 


ICC 

6.9571 

65A.C 

A3 .C957 

3615.5 

153A26.A 

154401.3 

-332.1981 

-92627.7 

198.2096 

2CC 

6 . 9 e 3 6 

1389.9 

A 7 .9 189 

8193.9 

1 5 A 1 2 2 . 3 

15A669.5 

-163.361C 

-92926.7 

96.8692 

2 s e . 1 5 

7.C369 

2076. C 

5C.7C93 

1 30A2.9 

15A8C8.A 

15A8C8. A 

-1C7.6982 

-93216.2 

63.3970 

3CC 

7.C39A 

2C8 9 . 1 

5C.7528 

13136.8 

15A821 .A 

154810. 1 

-1C6.9986 

-93221.5 

62.9756 

4CC 

7.2225 

28C1.9 

52.8C2C 

18319. C 

15553A.2 

15A8A7.9 

-78.8015 

-93502.6 

45.9750 

5CC 

7.4625 

3537. A 

5 A . A A2 A 

23683.8 

156269.8 

15A823. 1 

-61.8824 

-93760.7 

35.7448 

6CC 

7.7278 

A258.2 

55.8287 

29199.0 

1 570 30 .5 

15A766.3 

-50.6058 

-93993. 7 

28.9065 

7CC 

7 . 9 A 2 L 

5C81.9 

57 .C365 

3A8A3.6 

1578 1A. 3 

15A686.5 

-42.5545 

-94203.6 

24.0104 

8 C C 

8.12C3 

5885. A 

58. 109C 

AC601.9 

158617.7 

15A587.3 

-36.5199 

-94393.9 

20.3306 

see 

8.2661 

67CA .9 

59 . 0 7 A 2 

A6A61.8 

159A37.3 

15AA66.3 

-31.8294 

-94568.0 

17.4629 

1CCC 

8.3851 

7537.7 

5 5 . 95 1 A 

52A13.8 

160270.1 

15A32A.9 

-28.0802 

-94728.9 

15.1646 

ncc 

8 . A 8 2 7 

8381.2 

6C.755A 

58AA9. 7 

161113.6 

154 16 2. 3 

-25.0157 

-94879.0 

13.2812 

12CC 

8.5636 

9233.7 

61.AS7C 

6 A 562 • 8 

161966.1 

153979.0 

-22.4648 

-95020.2 

11.7092 

1300 

8.6213 

1C053.5 

62.1852 

7C7A7.3 

162825.9 

153778. C 

-20.3090 

-95154.0 

10.3772 

14C0 

8.6886 

1C959.6 

62.827C 

76998. 3 

163692.0 

153562.3 

-18.4639 

-95281.6 

9.2338 

1 5 C C 

8.7276 

11831. C 

63. A282 

83311.3 

16A563.3 

153335.2 

-16.8670 

-95403.8 

8.2417 

iecc 

8.78C1 

127C6.9 

63.9535 

89682.7 

165439 . 3 

153098.2 

-15.4717 

-95521.5 

7.3724 

1 7CC 

8.ei72 

13586.8 

6A .5265 

56 1C9.0 

166319.2 

152852.9 

-14.2426 

-95635.3 

6.6045 

iecc 

8.85CC 

1 A A 70 . 2 

65.0318 

1C2587.1 

1672C2.6 

15260C.C 

-13.1518 

-95745.6 

5.9211 

19CC 

8.8753 

15356.7 

65.5111 

10911A.5 

168C8S.1 

15 2 3 AO . 5 

-12.1775 

-95852.7 

5.3089 

2CCC 

8.9C56 

162A5.9 

65.9673 

115688.6 

16897e.3 

152075.2 

-11.3021 

-95957.2 

4.7574 

2 1C C 

8.5255 

17137.7 

66.AC2A 

122307.2 

16987C. 1 

1518C4.8 

-10.5115 

-96059. 2 

4.2578 

22CC 

8.55 14 

18031.8 

66.8183 

128968. A 

17C76A.2 

151529.9 

-9. 7942 

-96159.0 

3.8032 

2 3CC 

8.9715 

18927.9 

67.2166 

135670.3 

1 7166C.3 

1 51251.1 

-9.1402 

-96256.8 

3. 3877 

a 24CC 

8.9502 

19826.0 

67.5985 

1 A2A 1 1 . 2 

172558. A 

1456 18.5 

-8.5605 

-96352.9 

3.0064 

2 5 C C 

9.CC77 

2C725.9 

67.9662 

1 A9189.6 

173A58.3 

145331.7 

-8.0306 

-96447. 4 

2.6553 

2fcCC 

9. 02 A 1 

21627.5 

68.3198 

156C0A.0 

17A359.9 

1A50A5.A 

-7.5424 

-96540.6 

2.3309 

27CC 

9.C256 

22530.7 

68.6607 

162853.1 

175263.1 

1AA759.6 

-7.0913 

-96632.6 

2.0302 

2 8 C C 

9.C5AA 

2 3 A3 5 . A 

68.9897 

169735.7 

176167.8 

1AAA7A.3 

-6.6733 

-96723.8 

1.7507 

29CC 

9.C685 

2A3A1.6 

65.3C77 

17665C.7 

177C7A.0 

1 AA189.6 

-6.2848 

-96814.2 

1.4903 

3CCC 

9.0820 

252A9.1 

65.6153 

183596.9 

177981.5 

1439C5.4 

-5.9231 

-969C4.1 

1.2470 

3 ICC 

9. CSS 1 

26158. C 

6 5 . 9 1 3 A 

19C573.A 

17889C.A 

143621.7 

-5.5851 

-96993. 7 

1.0192 

320C 

9 . 1 C 7 8 

27 C 6 8 . 1 

7C.2C23 

197579.3 

1798CC.5 

1 A3338.6 

-5.2692 

-97083.3 

0.8054 

33CC 

9 . 1 2 C 3 

2 7979.5 

70.A826 

20A613.6 

18C711.9 

1A3056.1 

-4.9726 

-97173.1 

0.6044 

34CC 

9 . 1 2 2 A 

28852.2 

70.7552 

211675.6 

181624.5 

1 42 77 A . 1 

-4.6943 

-97263. 3 

0.4150 

35CC 

9 . 1 A A 5 

298C6.C 

71.C201 

21876A.A 

182538. A 

1A2AS2.8 

-4.4325 

-97354.2 

0.2363 

3 6 C C 

9.156A 

30721.1 

71.2775 

225879. A 

183A53.A 

1 42 2 12. 1 

-4.1855 

-97446.1 

C . 0674 

37CC 

9. 1683 

21637.3 

71.5285 

233019.8 

18A369.7 

141932. C 

-3.9523 

-97539. 1 

-0.0926 

38CC 

9. 1 8 C 1 

3255A.7 

71.7736 

2AC 185.0 

185287 . 1 

141652.6 

-3.7319 

-97633.5 

-0.2443 

3900 

9.1921 

33A73.3 

72.C122 

2A737A. 3 

1862C5.7 

141374. C 

-3.5233 

-97729.6 

-0.3883 

AC C C 

9.2CA1 

3A353. 1 

72.2A5 1 

25A587.2 

187125.5 

141C96.C 

-3.3254 

-97827.6 

-0.5253 

41CC 

9.2163 

353 1 A . 1 

72.A725 

261823. 1 

188CA6 .5 

1 A0818.9 

-3.1376 

-97927.7 

-0.6557 

4200 

9.2286 

36226. A 

7 2. 69 A 7 

265C81.5 

188968.8 

1AC5A2.5 

-2.9591 

-98030.2 

-0.7800 

43CC 

9.2A 12 

37159.5 

72.512C 

276361.9 

189892. 3 

1AC267.G 

-2.7893 

-98135.3 

-0.8987 

A A C C 

9.25A0 

3e08A.6 

73. 12A6 

283663.8 

190817.0 

139992.3 

-2. 6273 

-98243. 3 

-1.0121 

A5CC 

9.2672 

390 1C . 7 

73.3328 

29C986.7 

191743.1 

139718.6 

-2.4729 

-98354.2 

-1.1206 

A 6 C C 

9.28C6 

35938.1 

73.5366 

298330.2 

192670.5 

139445.8 

-2. 3255 

-98468.4 

-1.2245 

A 7 CO 

9 . 25 A 3 

AC 8 66 . 8 

73.7363 

305693.9 

193599.2 

1391 74. C 

-2. 1849 

-98586.0 

-1.3241 

A8CC 

9.3C8A 

A1757.C 

73.9321 

313077.3 

19A529.3 

138903.3 

-2.0502 

-98707.2 • 

-1.4197 

A 9 C C 

9.3229 

A 2 7 2 8 . 5 

7A.12A2 

32CA80.2 

1S546C.9 

138633.7 

-1.9211 

-98832.1 

-1.5115 

5 CCC 

9.3278 

A3 66 1 .6 

7 A . 312 7 

327902.0 

196393.9 

138365.2 

-1.7977 

-98961.0 

-1.5997 

51CC 

5.3530 

A A 596. 1 

7A.A978 

3353A2.6 

197328.5 

138097.8 

-1.6791 

-99093.9 

-1.6845 

52CC 

9.3686 

A5532.2 

7A.6796 

3A28C1.5 

19826A.6 

137831.7 

-1.5655 

-99230.9 

-1.7663 

53CC 

9 . 3 8 A 7 

A6A69.8 

7 A . 8 5 82 

350278. A 

199202.2 

137566.9 

-1.4563 

-99372.3 

-1.8450 

5ACC 

9. AC 12 

A7AC9. 1 

75.C337 

357773. C 

200 1 A 1 . 5 

137303.3 

-1.3513 

-99518.1 

-1.9209 

55CC 

9 . A 1 80 

A8350. 1 

75.206A 

365285.1 

2C1C82.5 

137041.1 

-1.2505 

-99668.3 

-1.9942 

56CC 

9 . A 2 5 3 

A9252.7 

75.3762 

37281A.2 

2C2C25.1 

136780.3 

-1. 1533 

-99823.2 

-2.0650 

5 7CC 

9 * A 5 30 

5C237.2 

75.5A3A 

38C360.2 

2C296S.5 

136520.9 

-1.0596 

-99982.7 

-2.1334 

58CC 

9. A7 11 

51183. A 

75.7C8C 

387922.8 

2C3915.7 

136263.0 

-0.9695 

-100146.9 

-2.1995 

59CC 

9 . A 896 

52131. A 

75.870C 

395501.7 

2CA863.8 

136CC6.5 

-0.8826 

-100315.8 

-2.2635 

6CCC 

9.5C8A 

53C81.3 

76. 0297 

A03C96.7 

205813.7 

135751.6 

-0. 7987 

-100489.6 

-2.3255 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
B, 2313" K. 
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TABLE III. - Continued. THERMOEINAMI C PROPERTIES 


(48) BeF g (gas)) molecular weight, 47.013 


r, 

°K 

r ° 

H T~ H 0' 

C° 

o r , 


H f> 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

coi/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A Hf)f, 
cal/mole 

o 

in 

o 

AHf , 
cal/mole 

O 

lO 

O 

0 


0 


0 

- 193444.9 

- 190866.6 


- 304464.1 


100 

6.9713 

695.7 

44.0349 

3707.8 

- 192749.2 

- 190875.5 

417.8393 

- 305262.3 

656.7780 

200 

7.7105 

1419.3 

49.0218 

8385.1 

- 192025.7 

- 190991.6 

209.2335 

- 306087.1 

322.8706 

298.15 

9.1338 

2244.9 

52.3617 

13366.7 

- 191200.0 

- 191200.0 

140.5004 

- 306816.3 

212.6496 

300 

9. 1605 

2261.9 

52.4183 

13463.6 

- 191183.1 

- 191204.0 

139.6361 

- 306828.7 

211.2628 

400 

10.4603 

3245.4 

55.2388 

18850.1 

- 190199.5 

- 191429.1 

104.7960 

- 307422.2 

155.3332 

500 

11.4538 

4343.6 

57.6851 

24499.0 

- 189101.4 

- 191638.4 

83.8679 

- 307885.1 

121.7169 

600 

12.1896 

5527.6 

59.8418 

30377.5 

- 187917.4 

- 191828.1 

69.9011 

- 308247.7 

99.2756 

700 

12.7343 

6775.1 

61.7638 

36459.6 

- 186669.8 

- 192002.8 

59.9154 

- 308535.5 

83.2291 

800 

13.1416 

8069.9 

63.4921 

42723.8 

- 185375.1 

- 192167.9 

52.4194 

- 308767.6 

71.1841 

900 

13.4505 

9400.2 

65.0586 

49152.6 

- 184044.8 

- 192329.9 

46.5842 

- 308957.7 

61.8093 

1000 

13.6885 

10757.6 

66.4886 

55731.0 

- 182687.3 

- 192494.8 

41.9122 

- 309115.7 

54.3052 

1100 

13.8747 

12136.2 

67.8024 

62446.5 

- 181308.8 

- 192667.3 

38.0862 

- 309248.8 

48.1626 

1200 

14.0226 

13531.3 

69.0162 

69288.2 

- 179913.6 

- 192850.6 

34.8950 

- 309362.2 

43.0418 

1300 

14.1417 

14939.7 

70.1435 

76246.8 

- 178505.2 

- 193047.3 

32.1920 

- 309459.9 

38.7072 

1400 

14.2388 

16358.9 

71.1952 

83314.3 

- 177086.0 

- 193259.3 

29.8726 

- 309544.8 

34.9908 

1500 

14.3188 

17786.9 

72.1804 

90483.6 

- 175658.0 

- 193488.2 

27.8603 

- 309619.3 

31.7691 

0 1 600 

14.3855 

19222.2 

73.1067 

97748.4 

- 174222.7 

- 197232.3 

26.0851 

- 309685.1 

28.9495 

1700 

14.4416 

20663.7 

73.9805 

105103.2 

- 172781.3 

- 197426.1 

24.4997 

- 309743.6 

26.4611 

1800 

14.4892 

22110.3 

74.8074 

112543.0 

- 171334.7 

- 197617.8 

23.0890 

- 309796.0 

24 . 24B8 

1900 

14.5300 

23561.3 

75.5919 

120063.3 

- 169883.6 

- 197807.9 

21.8257 

- 309843.1 

22.2690 

2000 

14.5651 

25016.1 

76.3381 

127660.1 

- 168428.9 

- 197996.9 

20.6876 

- 309885.8 

20.4870 

2100 

14.5955 

26474.2 

77.0495 

135329.7 

- 166970.8 

- 198185.2 

19.6567 

- 309924.6 

18.8744 

2200 

14.6221 

27935.1 

77.7291 

143068.9 

- 165509.9 

- 198373.2 

18.7188 

- 309960.1 

17.4083 

2300 

14.6454 

29398.5 

78.3796 

150874.6 

- 164046.5 

- 198561.2 

17.8616 

- 309992.8 

16.0695 

2400 

14.6659 

30864.0 

79.0033 

158743.9 

- 162580.9 

- 198749.3 

17.0752 

- 310023.0 

14.8422 

2500 

14.6841 

32331.6 

79.6024 

166674.4 

- 161113.4 

- 198937.7 

16.3510 

- 310051.2 

13.7130 

2600 

14.7004 

33800.8 

80.1786 

174663.7 

- 159644.1 

- 199126.7 

15.6819 

- 310077.8 

12.6705 

2700 

14.7149 

35271.6 

80.7337 

182709.5 

- 158173.4 

- 199316.4 

15.0616 

- 310103.1 

11.7051 

2800 

14.7279 

36743.7 

81.2691 

190809.7 

- 156701.2 

- 199506.9 

14.4852 

- 310127.4 

10.8087 

2900 

14.7397 

38217.1 

81.7861 

198962.7 

- 155227.8 

- 199698.4 

13.9479 

- 310151.2 

9.9740 

3000 

14.7503 

39691.6 

82.2860 

207166.4 

- 153753.3 

- 199890.8 

13.4460 

- 310174.9 

9.1949 

3100 

14.7599 

41167.1 

82.7698 

215419.3 

- 152277.8 

- 200084.3 

12.9761 

- 310198.9 

8.4660 

3200 

14.7686 

42643.6 

83.2386 

223719.9 

- 150801.4 

- 200279.1 

12.5352 

- 310223.6 

7.7826 

3300 

14.7766 

44120.8 

83.6932 

232066.6 

- 149324.1 

- 200475.0 

12.1205 

- 310249.4 

7.1405 

3400 

14.7839 

45598.9 

84.1344 

240458. 1 

- 147846.1 

- 200672.2 

11.7298 

- 310277.0 

6.5362 

3500 

14.7906 

47077.6 

84.5630 

248893.0 

- 146367.3 

- 200870.8 

11.3610 

- 310306.8 

5.9664 

3600 

14.7968 

48557.0 

84.9798 

257370.3 

- 144887.9 

- 201070.8 

11.0126 

- 310339.2 

5.4281 

3700 

14.8025 

50037.0 

85.3853 

265888.6 

- 143408.0 

- 201272.2 

10.6824 

- 310375.0 

4.9189 

3800 

14.8077 

51517.5 

85.7801 

274447.0 

- 141927.5 

- 201475. 1 

10.3694 

- 310414.5 

4.4365 

3900 

14.8126 

52998.5 

86.1648 

283044.3 

- 140446.5 

- 201679.4 

10.0722 

- 310458.4 

3.9787 

4000 

14.8170 

54480.0 

86.5399 

291679.6 

- 138965.0 

- 201885.3 

9.7896 

- 310507.2 

3.5437 

4100 

14.8212 

55961.9 

86.9058 

300352.0 

- 137483.1 

- 202092.8 

9.5204 

- 310561.5 

3.1299 

4200 

14.8251 

57444.2 

87.2630 

309060.5 

- 136000.7 

- 202301.8 

9.2639 

- 310621.8 

2.7358 

4300 

14.8287 

58926.9 

87.6119 

317804.3 

- 134518.0 

- 202512.5 

9.0188 

- 310688.8 

2.3599 

4400 

14.8321 

60409.9 

87.9529 

326582.6 

- 133035.0 

- 202724.7 

8.7849 

- 310762.8 

2.0009 

4500 

14.8352 

61893.3 

88.2862 

335394.6 

- 131551.6 

- 202938.6 

8.5610 

- 310844.4 

1.6579 

4600 

14.8382 

63377.0 

88.6123 

344239.6 

- 130068.0 

- 203154.1 

8.3467 

- 310934.1 

1.3297 

4700 

14.8410 

64860.9 

88.9314 

353116.9 

- 128584.0 

- 203371.4 

8.1412 

- 311032.4 

1.0153 

4800 

14.8436 

66345.2 

89.2439 

362025.7 

- 127099.8 

- 203590.3 

7.9440 

- 311139.7 

0.7140 

4900 

14.8460 

67829.7 

89.5500 

370965.4 

- 125615.3 

- 203810.9 

7.7548 

- 311256.4 

0.4248 

5000 

14.8483 

69314.4 

89.8500 

379935.5 

- 124130.6 

- 204033.2 

7.5728 

- 311382.8 

0.1471 

5100 

14.8505 

70799.3 

90.1440 

388935.2 

- 122645.6 

- 204257.2 

7.3979 

- 311519.4 

- 0.1198 

5200 

14.8525 

72284.5 

90.4324 

397964.1 

- 121160.5 

- 204483.0 

7.2295 

- 311666.3 

- 0.3765 

5300 

14.8544 

73769.8 

90.7153 

407021.5 

- 119675.1 

- 204710.5 

7.0673 

- 311823.9 

- 0. 6237 

5400 

14.8563 

75255.3 

90.9930 

416107.0 

- 118189.6 

- 204939.7 

6.9108 

- 311992.4 

- 0. 8619 

5500 

14.8580 

76741.1 

91.2656 

425219.9 

- 116703.9 

- 205170.7 

6.7599 

- 312171.9 

- 1.0915 

5600 

14.8596 

78226.9 

91.5334 

434359.9 

- 115218.0 

- 205403.5 

6.6142 

- 312362.6 

- 1.3131 

5700 

14.8612 

79713.0 

91.7964 

443526.5 

- 113732.0 

- 205638.1 

6.4736 

- 312564.7 

- 1.5270 

5800 

14.8627 

81199.2 

92.0549 

452719.1 

- 112245.8 

- 205874.4 

6.3376 

- 312778.1 

- 1.7337 

5900 

14.8641 

82685.5 

92.3090 

461937.3 

- 110759.4 

- 206112.5 

6.2061 

- 313002.9 

- 1.9335 

6000 

14.8654 

84172.0 

92.5588 

471180.7 

- 109273.0 

- 206352.4 

6.0788 

- 313239.1 

- 2.1269 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Melting point of 
Be, 1560° K. 




137 


TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(47) BeE (gas): molecular weight, 28.013 


1 ; 

°K 

C h 

cal/mole °K 

cal/mole 

co 

•V’ 

cal/mole °K 

cal/moie 

Hf , 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) f , 
cal/mole 

'09,0 K f 

A Hf, 
cal/mole 

log io K 

0 


0 

- _ _ 

0 

- 51682.1 

- 50158.6 


- 145401.0 


100 

6.9575 

694.2 

41.5155 

3457.3 

- 50987.8 

- 49821.5 

113.4771 

- 145702.1 

314.5443 

200 

6.9801 

1390.5 

46.3412 

7877.7 

- 50291.5 

- 49614.8 

59.1422 

- 146028.4 

155.2013 

298.15 

7.1397 

2082.1 

49.1523 

12572.7 

- 49600.0 

- 49600.0 

41.3021 

- 146358.2 

102.6212 

300 

7. 1443 

2095.3 

49. 1965 

12663.7 

- 49586.8 

- 49600.8 

41.0778 

- 146364.2 

101.9597 

400 

7.4310 

2823.6 

51.2896 

17692.3 

- 48858.5 

- 49696.1 

32.0379 

- 146672.9 

75.2784 

500 

7.7262 

3581.7 

52.9801 

22908.4 

- 48100.4 

- 49842.7 

26.6006 

- 146943.7 

59.2375 

600 

7.9775 

4367.3 

54.4117 

28279.7 

- 47314.8 

- 50015.1 

22.9639 

- 147179.7 

48.5249 

700 

8.1776 

5175.5 

55.6571 

33784.5 

- 46506.6 

- 50204.1 

20.3569 

- 147387.7 

40.8614 

800 

8.3342 

6001.4 

56.7597 

39406.4 

- 45680.7 

- 50405.9 

18.3940 

- 147573.6 

35. 1061 

900 

8.4571 

6841.2 

57.7487 

45132.7 

- 44840.9 

- 50621.0 

16.8610 

- 147742.4 

30.6244 

1000 

8.5546 

7691.9 

58.6450 

50953.1 

- 43990.1 

- 50851.1 

15.6292 

- 147897.8 

27.0350 

1100 

8.6331 

8551.4 

59.4642 

56859.1 

- 43130.6 

- 51097.6 

14.6166 

- 148042.5 

24.0953 

1200 

8.6973 

9418.1 

60.2182 

62843.7 

- 42264.0 

- 51361.7 

13.7685 

- 148178.6 

21.6432 

1300 

8.7507 

10290.6 

60.9165 

68900.9 

- 41391.5 

- 51644.1 

13.0471 

- 148307.5 

19.5665 

1400 

8.7958 

11167.9 

61.5667 

75025.4 

- 40514.1 

- 51945.6 

12.4250 

- 148430.6 

17.7849 

1500 

8.8344 

12049.5 

62.1749 

81212.8 

- 39632.6 

- 52266.6 

11.8829 

- 148548.7 

16.2397 

a 1600 

8.8680 

12934.7 

62.7461 

87459.2 

- 38747.4 

- 56104.9 

11.3932 

- 148662.5 

14.8865 

1700 

8.8974 

13823.0 

63.2847 

93761.0 

- 37859.1 

- 56394.2 

10.9413 

- 148772.6 

13.6916 

1800 

8.9237 

14714.0 

63.7940 

100115.1 

- 36968.0 

- 56682.2 

10.5375 

- 148879.4 

12.6287 

1900 

8.9472 

15607.6 

64.2771 

106518.9 

- 36074.5 

- 56969.2 

10.1744 

- 148983.3 

11.6771 

2000 

8.9686 

16503.4 

64.7366 

112969.8 

- 35178.7 

- 57255.3 

9.8461 

- 149004.7 

10.8200 

2100 

8.9883 

17401.3 

65.1747 

119465.5 

- 34280.8 

- 57540.7 

9.5473 

- 149183.7 

10.0440 

2200 

9.0064 

18301.0 

65.5932 

126004.0 

- 33381.1 

- 57825.4 

9.2744 

- 149280.7 

9.3381 

2300 

9.0233 

19202.5 

65.9939 

132583.5 

- 32479.6 

- 58109.5 

9.0241 

- 149375.8 

8.6931 

2400 

9.0391 

20105.6 

66.3783 

139202.3 

- 31576.4 

- 58393.3 

8.7935 

- 149469.2 

8.1016 

2500 

9.0540 

21010.3 

66.7476 

145858.7 

- 30671.8 

- 58676.6 

8.5803 

- 149561.2 

7.5570 

2600 

9.0682 

21916.4 

67.1030 

152551.3 

- 29765.7 

- 58959.6 

8.3827 

- 149651.9 

7.0540 

2700 

9.0017 

22823.9 

67.4455 

159278.9 

- 28858.2 

- 59242.4 

8. 1986 

- 149741.7 

6.5880 

2800 

9.0946 

23732.7 

67.7760 

166040.0 

- 27949.3 

- 59524.9 

8.0269 

- 149830.7 

6.1550 

2900 

9.1070 

24642.8 

68.0953 

172833.7 

- 27039.3 

- 59807.2 

7.8663 

- 149919.3 

5.7516 

3000 

9.1191 

25554.1 

68.4043 

179658.8 

- 26128.0 

- 60089.4 

7.7157 

- 150007.8 

5.3749 

3100 

9.1307 

26466.6 

68.7035 

186514.2 

- 25215.5 

- 60371.4 

7.5742 

- 150096.5 

5.0223 

3200 

9.1421 

27380.2 

68.9936 

193399.2 

- 24301.8 

- 60653.3 

7.4410 

- 150165.8 

4.6915 

3300 

9.1532 

28295.0 

69.2751 

200312.7 

- 23387.0 

- 60935.2 

7.3151 

- 150276.0 

4.3806 

3400 

9.1641 

29210.9 

69.5485 

207253.9 

- 22471.2 

- 61216.9 

7.1962 

- 150367.7 

4.0879 

3500 

9.1749 

30127.8 

69.8143 

214222.1 

- 21554.2 

- 61498.6 

7.0834 

- 150461.2 

3.8116 

3600 

9.1855 

31045.9 

70.0729 

221216.5 

- 20636.2 

- 61780.3 

6.9767 

- 150557.1 

3.5506 

3700 

9.1961 

31964.9 

70.3247 

228236.5 

- 19717.1 

- 62061.9 

6.8749 

- 150655.9 

3.3035 

3800 

9.2066 

32885.1 

70.5701 

235281.2 

- 18797.0 

- 62343.4 

6.7783 

- 150758.0 

3.0692 

3900 

9.2171 

33806.3 

70.8094 

242350.3 

- 17875.8 

- 62625.0 

6.6861 

- 150863.9 

2.8468 

4000 

9.2276 

34728.5 

71.0429 

249442.9 

- 16953.6 

- 62906.4 

6.5983 

- 150974.3 

2.6354 

4100 

9.2383 

35651.8 

71.2708 

256558.7 

- 16030.3 

- 63187.8 

6.5142 

- 151089.5 

2.4342 

4200 

9.2490 

36576.2 

71.4936 

263696.9 

- 15105.9 

- 63469.1 

6.4339 

- 151210.2 

2.2423 

4300 

9.2599 

37501.6 

71.7113 

270857.2 

- 14180.5 

- 63750.3 

6.3568 

- 151336.7 

2.0593 

4400 

9.2710 

38428.1 

71.9244 

278039.0 

- 13253.9 

- 64031.4 

6.2832 

- 151469.6 

1.8844 

4500 

9.2823 

39355.8 

72.1328 

285241.9 

- 12326.3 

- 64312.4 

6.2123 

- 151609.4 

1.7172 

4600 

9.2939 

40284.6 

72.3370 

292465.4 

- 11397.4 

- 64593.2 

6.1443 

- 151756.5 

1.5570 

4700 

9.3058 

41214.6 

72.5370 

299709.2 

- 10467.5 

- 64873.8 

6.0788 

- 151911.3 

1.4035 

4800 

9.3180 

42145.8 

72.7330 

306972.7 

- 9536.3 

- 65154.2 

6.0158 

- 152074.2 

1.2563 

4900 

9.3306 

43078.2 

72.9253 

314255.7 

- 8603.9 

- 65434.3 

5.9552 

- 152245.5 

1.1149 

5000 

9.3435 

44011.9 

73.1139 

321557.6 

- 7670.1 

- 65714.1 

5.8966 

- 152425.6 

0.9790 

5100 

9.3569 

44946.9 

73.2991 

328878.3 

- 6735.1 

- 65993.6 

5.8403 

- 152614.7 

0.8483 

5200 

9.3707 

45883.3 

73.4809 

336217.3 

- 5798.8 

- 66272.7 

5.7857 

- 152813.1 

0.7225 

5300 

9.3850 

46821.1 

73.6595 

343574.4 

- 4861.0 

- 66551.3 

5.7331 

- 153020.9 

0.6012 

5400 

9.3998 

47760.3 

73.8351 

350949.1 

- 3921.7 

- 66829.5 

5.6821 

- 153238.3 

0.4843 

5500 

9.4151 

48701.1 

74.0077 

358341.3 

- 2981.0 

- 67107.1 

5.6328 

- 153465.5 

0.3715 

5600 

9.4309 

49643.4 

74.1775 

365750.6 

- 2038.7 

- 67384.1 

5.5851 

- 153702.5 

0.2625 

5700 

9.4473 

50587.3 

74.3446 

373176.7 

- 1094.8 

- 67660.5 

5.5389 

- 153949.4 

0.1572 

5800 

9.4642 

51532.9 

74.5090 

380619.4 

- 149.2 

- 67936.2 

5.4942 

- 154206.2 

0.0553 

5900 

9.4817 

52480.1 

74.6709 

388078.4 

798.1 

- 68211.1 

5.4507 

- 154472.8 

- 0.0432 

6000 

9.4998 

53429.2 

74.8305 

395553.5 

1747.2 

- 68485.2 

5.4085 

- 154749.2 

- 0.1387 


a A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Be, 1560° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(46) BeClg (gas); molecular weight, 79.927 


T, 


h t~ h 0> 

c ° 


H h 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A H?) f , 
cal/mole 

o 

iQ 

o 

3 

A Hf, 
cal/mole 

o 

O' 

o 

c 



C 


c 

-866CC.2 

-83938. c 


-217922.3 


ICC 

7.4191 

7C3.4 

47.8335 

4C79.9 

-85896.8 

-8394C.4 

184.0005 

-218709.3 

467.6518 

2C0 

9.7224 

1560. 3 

53.679C 

5175. 5 

-85 C 39 . 9 

-83548.6 

92.2774 

-219347.3 

228.3802 

298.15 

11.3383 

26CC.2 

5 7 . 8e 78 

14659.1 

-84CCC.0 

-84CC0.C 

62.0734 

-219801.3 

149.4038 

3CC 

11.3620 

2621.2 

57.958C 

14766.2 

-83579.0 

-84001.1 

61.6937 

-219808.8 

148.4103 

4CC 

12.3892 

3812.5 

6 1.3782 

2C738.8 

-82787.7 

-84077.6 

46.3895 

-220174.9 

108.3483 

5 CC 

13. C £97 

5C87.3 

64.2195 

27C22.7 

-81512.9 

-84158.8 

37.1983 

-220478.8 

84.2740 

6CC 

13.5 JC4 

6417.2 

66 .6434 

33568.9 

-80183.0 

-84240.0 

31.0648 

-220734.5 

68.2039 

7CC 

13.8220 

7784.7 

68.7505 

4C34C .9 

-78815.5 

-84323.0 

26.6796 

-220951.0 

56.7129 

ecc 

14.0438 

9178.6 

7C.6118 

47310.8 

-77421.6 

-84410.2 

23.3873 

-221135.4 

48.0868 

9CC 

14.2C59 

1C591.5 

72.2758 

54456.7 

-76008.7 

-84505.2 

20.8239 

-221293.4 

41.3724 

1CCC 

14.3273 

12018.5 

73.7791 

6176C.7 

-74581.7 

-84612. C 

18.7708 

-221429.8 

35.9972 

11CC 

14.42C3 

13456. C 

75.1492 

652C8.1 

-73144.2 

-84733.2 

17.0886 

-221548.3 

31.5969 

12CC 

14.4S3C 

149C1.8 

76.4C72 

76786.8 

-71698.3 

-84870.8 

15.6847 

-221652.1 

27.9281 

1 3CC 

14.5507 

16354. 1 

77.5696 

84486 . 3 

-70246.1 

-85026. C 

14.4947 

-221743.5 

24.8223 

14CC 

14.5572 

17811.6 

78.6497 

52297.9 

-68788.6 

-852CC. 1 

13.4726 

-221824.6 

22.1592 

15CC 

14.6352 

19273.3 

79.6581 

1CC213.9 

-67326.9 

-85393.8 

12.5850 

-221896.8 

19.8504 

a 16CC 

14.6667 

2C738.4 

eC.6C37 

1C8227.5 

-65861.8 

-89 1C 5 • C 

11.7942 

-221961.6 

17.8296 

1 7 C C 

14.653C 

222C6.4 

81.4537 

116332.8 

-64393.7 

-89267.6 

11.0777 

-222020.0 

16.0460 

18CC 

14.7 152 

23676.9 

82.3341 

124524.6 

-62923.3 

-89429.5 

10. 4395 

-2 22072.9 

14.4602 

19CC 

14.7341 

25149.4 

63.1303 

132798.1 

-6145C.8 

-8959C.5 

9.8676 

-222120.9 

13.0410 

2CCC 

14.75C3 

26623.6 

83.8865 

141149.3 

-59976.6 

-89752.1 

9.352C 

-222164.8 

11.7634 

2 1C C 

14.7644 

2 e C59 . 4 

84.6065 

145574.2 

-585CC.8 

-89913.3 

8.8844 

-222205. 1 

1G.6073 

22CC 

14.7766 

29576.4 

85.2936 

156C69.5 

-57C23.8 

-90074.7 

8.4587 

-222242.2 

9.5561 

23CC 

14.7673 

31054.6 

85.9507 

166631.9 

-55545.6 

-90236. 3 

8.0694 

-222276.5 

8.5962 

24CC 

14.7567 

32533.8 

86. 58C2 

175258.7 

-54066.4 

-90398. 3 

7.7119 

-222308.5 

7.7161 

25CC 

14.8C5C 

34013.9 

87.1844 

183547.1 

-52586.3 

-90560.9 

7. 3823 

-222338.5 

6.9064 

2 6 C C 

14.8124 

35454.8 

87.7652 

192694.8 

-511C5.4 

-8C724.C 

7.0777 

-222366.8 

6. 1588 

27 C C 

14.815C 

36976.4 

88.3244 

201499.5 

-49623.8 

-9C887.7 

6.7949 

-222393.9 

5.4665 

28CC 

14. 8249 

38458.6 

88 .8634 

21C359.C 

-48141.6 

-91052.2 

6.5319 

-222419.9 

4.8236 

25CC 

14. 83C3 

39941.3 

85. 3837 

215271.5 

-46658.8 

-91217.5 

6.2866 

-222445.5 

4.2249 

3CCC 

14.8351 

41424.6 

85.8866 

228235.2 

-45175.6 

-51383. 5 

6.0573 

-222470.8 

3.6661 

3 1C C 

14.8394 

429C8. 3 

5C .3731 

237248.3 

-43691.9 

-91550.4 

5.8423 

-222496.5 

3. 1433 

32 CC 

14.8434 

44392.5 

5C .8443 

2463C9.3 

-422C7.7 

-91718.2 

5.6406 

-222522.8 

2.6531 

33 C C 

14.847C 

45877. C 

91.3G11 

255416.7 

-40723.2 

-81887.0 

5.4505 

-222550.2 

2.1926 

3 4 C C 

14.85C3 

47361.9 

91 . 7444 

264569.1 

-39238.3 

-92056.6 

5. 2714 

-222579. 3 

1.7591 

35CC 

14.8533 

48847. 1 

52 .1745 

273765.1 

-37753.1 

-92227.2 

5.1021 

-222610.5 

1.3503 

36CC 

14.8561 

50332.5 

92.5934 

283CC3.6 

-36267.7 

-92388.9 

4.9422 

-222644.4 

0.9641 

37C0 

14.8587 

5lei8.3 

53.CCC5 

292283.4 

-34781.9 

-92571.5 

4.7903 

-222681.6 

0.5988 

3ecc 

14.8610 

533C4. 3 

53.3567 

3C16C3.4 

-33295.9 

-92745.1 

4.6463 

-222722.4 

0.2527 

35CC 

14.8632 

54750.5 

93.7828 

31C962.4 

-31BC9. 7 

-92519.8 

4.5C94 

-222767.6 

-0.0758 

4CCC 

14.8652 

56276.5 

94.1591 

320359.6 

-3032 3 .3 

-93095.6 

4.3791 

-222817.7 

-0.3879 

A 1 C C 

14.8671 

57763.5 

94.5262 

325754.0 

-28836.7 

-93272.4 

4.2545 

-222873.2 

-0.6849 

4 2 C C 

14.8689 

59250.3 

94.8845 

335264.6 

-27345.9 

-9345C. 3 

4.1365 

-222934.8 

-0.9677 

43CC 

14.87C5 

60737.3 

95.2344 

348770.6 

-25862.9 

-93629.3 

4.0232 

-223002.8 

-1.2375 

44CC 

14.8720 

62224.4 

95.5763 

358311.2 

-24375.8 

-93809.4 

3.9151 

-223078.0 

-1.4952 

45CC 

14.8734 

63711.7 

95 .9105 

367885.6 

-22 eee.5 

— 9399C.6 

3.8114 

-223160.7 

-1.7414 

46 C C 

14.8748 

65159.1 

56.2374 

377453.0 

-21401.1 

-94172.9 

3.7121 

-223251.4 

-1.9771 

47CC 

14.876C 

66686.6 

56 .5573 

387132.8 

-19513.5 

-94356.4 

3.6168 

-223350.8 

-2.2028 

48CC 

14.8772 

68174.3 

56 .8705 

3968C4.3 

-18425.9 

-94541. C 

3.5252 

-223459.0 

-2.4192 

4 5 C C 

14.8783 

69662. 1 

57 . 1773 

4C6506.7 

-16938.1 

-94726.7 

3.4374 

-223576.7 

-2.6269 

5CCC 

14.8793 

7115C.C 

57.4775 

416239.5 

-15450.2 

-94913.5 

3.3527 

-223704.1 

-2.8264 

5 1 C C 

14.8603 

72637.5 

57.7726 

426CC2. 1 

-13962.3 

-551C 1.5 

3.2714 

-223841.5 

-3.0182 

52 C C 

14.8612 

74126. C 

98.0615 

435793.9 

-12474.2 

— 8529C.7 

3.1929 

-223989. 3 

-3.2027 

53CC 

14.8621 

75614.2 

98.345C 

445614.2 

-10986.0 

-95481.0 

3.1173 

-224147.8 

-3.3803 

54CC 

14.8829 

771C2. 4 

58.6232 

455462.7 

-9487.8 

-95672.5 

3.0442 

-224317.1 

-3.5516 

55CC 

14.8637 

78550.8 

58.8963 

465338.7 

-8CC9.4 

-85865.1 

2.9738 

-224497.4 

-3.7167 

56CC 

14.8644 

8C079.2 

55.1644 

475241.8 

-6521. C 

-96058.9 

2.9057 

-224688.9 

-3.8761 

57CC 

14.8851 

81567.6 

55.4275 

485171.4 

-5C32.6 

-96253.5 

2.8399 

-224891.7 

-4.0300 

5 8 C C 

14.8657 

83056.2 

99.6866 

495127.2 

-3544.0 

-9645 C . C 

2.7763 

-225105.8 

-4.1787 

55CC 

14.6664 

84544.8 

99.9413 

5C5108.6 

-2C55.4 

-96647.3 

2.7146 

-225331.4 

-4. 3225 

6CCC 

14.867C 

86C33.4 

ICC. 1515 

515115.3 

-566.7 

-96845.8 

2.6549 

-225568.3 

-4.4617 


°A change in phase of an assigned reference element has occurred between rhis temperature and the preceding temperature. Melting point of 
Be, 1560° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(45) BeCl (gas)} molecular weight, 44.470 


7; 

°K 

r° 

cal/mole °K 

Uo - uo 

M T "O’ 
cal/mole 

C° 

’ 

cal/mole °K 

cal/mole 

H T' 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(kHf)f, 

cal/mole 

O 

oQ 

O 

3 

A Hf, 
cal/mole 

i°g, 0 ^ 

c 


c 

- 

0 

-9117.9 

-7552.4 


-112988.3 


100 

6.9597 

694.9 

44. 124C 

3717.5 

-8422.9 

-7215.3 

20.4490 

-113287.0 

243.8725 

zee 

7. 1299 

1396.8 

48.9822 

8399.7 

-7721.1 

-7015.7 

12.6674 

-113581.0 

119.9592 

298.15 

7.5655 

2117.9 

51.9099 

13359.1 

-7000.0 

-7000.0 

10. 1502 

-113850.6 

79.0600 

300 

7.5736 

2131.9 

51.9567 

13455.1 

-6986.0 

-7000.6 

10. 1185 

-113855.5 

78.5453 

400 

7.9659 

2909.8 

54.1919 

18767.0 

-6208.1 

-7075.9 

8.8382 

-114104. 7 

5 7. 7895 

5CC 

8.2468 

3721.3 

56.0015 

24279.5 

-5396.6 

-7193.3 

8.0594 

-114330.9 

45.3097 

6CC 

8.44C8 

4556.2 

57.5233 

29957.7 

-4561.6 

-7335.1 

7.5307 

-114537.2 

36.9739 

7C0 

8.5773 

54C7.5 

58.8353 

35777.2 

-3710.4 

-7495.1 

7. 1452 

-114726.3 

31.0095 

80C 

8.6764 

6270.4 

59.9874 

41719.5 

-2847.4 

-7670.5 

6.8495 

-114900.9 

26.5290 

9CG 

8.7508 

7142.0 

61.0138 

4 7770.5 

-1975.9 

-7861.7 

6.6139 

-115063.3 

23.0390 

1000 

8.8C86 

8020.1 

61.9389 

53918.9 

-1097.8 

-8070.1 

6.4207 

-115215.3 

20-2433 

1100 

8.8549 

89C3.3 

62.7807 

60155.5 

-214.6 

-8296.8 

6.2582 

-115358.5 

17.9529 

1200 

8.8929 

9790.8 

63.5529 

66472.7 

672.9 

-8542.5 

6. 1189 

-115494.2 

16.0419 

1300 

8.9249 

10681.7 

64.2660 

72864.1 

1563.8 

-8807.7 

5.9974 

-115623.6 

14.4230 

1400 

8.9525 

11575.6 

64.9284 

79324.2 

2457.7 

-9092.9 

5.8899 

-115747.3 

13.0339 

1500 

8.9767 

12472.1 

65.5469 

85848.3 

3354.2 

-9398.2 

5.7937 

-115866.2 

11.8288 

ai 6 cc 

8.9583 

13370.8 

66.1270 

92432.3 

4253.0 

-13221.3 

5.6944 

-115980.9 

10.7732 

170C 

9.0178 

14271.7 

66.6731 

99072.6 

5153.8 

-13495.8 

5.5872 

-116091.6 

9.8409 

1800 

9.0358 

15174.3 

67.1891 

105765.9 

6056.5 

-13769.3 

5.4898 

-116199.0 

9.0115 

190C 

9. 0524 

16078.8 

67.6780 

112509.5 

6960.9 

-14041.8 

5.4010 

-116303.3 

8.2686 

2000 

9.0680 

16984.8 

68. 142e 

119300.7 

7866.9 

-14313.5 

5.3196 

-116404.8 

7.5995 

2100 

9. C 827 

17892.3 

68.5856 

126137.3 

8774.5 

-14584.4 

5.2442 

-116503.7 

6.9935 

220C 

9.0568 

18801.3 

69.0084 

133017.2 

9683.4 

-14854.6 

5. 1746 

-116600.3 

6.4422 

2 30C 

9.1102 

19711.7 

69.4131 

139938.4 

10593.8 

-15124.2 

5.1099 

-116694.7 

5.9384 

24 OC 

9.1232 

20623.3 

69.8011 

146899.3 

11505.5 

-15393.2 

5.0496 

-116787.3 

5.4762 

2500 

9.1257 

21536.3 

70.1738 

153898.1 

12418.4 

-15661.5 

4.9930 

-116878.2 

5.0507 

2600 

9.1479 

22450.5 

70.5323 

160933.5 

13332.6 

-15929.3 

4.9400 

-116967.6 

4.6576 

2700 

9.1599 

23365.9 

70.8778 

168004.1 

14248.0 

-16196.6 

4.8899 

-117055.7 

4.2933 

2800 

9.1716 

24282.4 

71.2111 

175108.7 

15164.6 

-16463.4 

4.8427 

-117142.9 

3.9548 

2900 

9.1832 

25200.2 

71.5332 

182246.0 

16082.3 

-16729.7 

4.7980 

-117229.4 

3 . 63 V4 

3000 

9.1947 

261 19.1 

71.8447 

189415.0 

17001.2 

-16995.4 

4.7556 

-117315.5 

3.3448 

3100 

9.2C61 

27039.1 

72.1464 

196614.6 

- 17921.2 

-17260.7 

4.7154 

-117401.6 

3.0691 

3200 

9.2176 

27960.3 

72.4388 

2 03843.9 

18842.4 

-17525.5 

4.6772 

-11/487.9 

2.8103 

3300 

9.2291 

28882.6 

72.7226 

211102.1 

19764.8 

-17789.8 

4.6406 

-1175 75.0 

2.5671 

3400 

9.2407 

29806.1 

72.9983 

218388.2 

20688.2 

-18053.6 

4.6057 

-117663.3 

2.3380 

3500 

9.2525 

30730.8 

73.2664 

225701.5 

21612.9 

-18316.8 

4.5722 

-117753.1 

2.1218 

3600 

9.2645 

31656.6 

73.5272 

233041.2 

22538.8 

-18579.5 

4.5404 

-117844.9 

1.9175 

3700 

9.2768 

32583.7 

73.7812 

24C406.7 

23465.8 

-18841.6 

4.5095 

-117939.3 

1.7241 

3800 

9.2894 

33512.0 

74.0287 

247797.2 

24394.1 

-19103.1 

4.4800 

-118036.6 

1.5407 

3900 

9. 3C24 

34441.6 

74.2702 

255212.2 

25323.7 

-19364.0 

4.4517 

-118137.4 

1 . 3666 

4000 

9.3158 

35372.5 

74.5059 

262651.1 

26254.6 

-19624.2 

4.4244 

-118242.2 

1.2010 

4100 

9.3296 

36304.7 

74.7361 

270113.2 

27186.9 

-19883.7 

4.3981 

-118351.4 

1.0434 

4200 

9.3440 

37238.4 

74.9611 

277598.1 

28120.6 

-20142.3 

4.3728 

-118465.6 

0.8931 

4300 

9.3589 

38173.6 

75.1811 

285105.3 

29055.7 

-20400.2 

4.3481 

-118585.2 

0.7497 

4400 

9.3745 

39110.2 

75.3965 

292634.2 

29992.4 

-20657.1 

4.3245 

-118710.6 

0.6126 

4500 

9.3506 

40048.5 

75.6073 

30C184.4 

30930.6 

-20913.1 

4. 3016 

-118842.3 

0.4815 

4600 

9.4C74 

40988.4 

75.8139 

307755.5 

31870.5 

-21168.1 

4.2794 

-118980.7 

0.3560 

4700 

9.4249 

41930.0 

76.0164 

315347.1 

32812.1 

-21422.0 

4.2578 

-119126.2 

0.2356 

4800 

9.4431 

42873.4 

76.2150 

322958.7 

33755.5 

-21674.7 

4.2369 

-119279.0 

0. 1202 

4900 

9.4620 

43818.6 

76.4099 

330590.0 

34700.8 

-21926.2 

4.2167 

-119439.7 

0.0093 

50C0 

9.4817 

44765.8 

76.6013 

338240.5 

35647.9 

-22176.4 

4. 1969 

-119608.3 

-0.0973 

5100 

9.5C21 

45715.0 

76.7892 

345910.1 

36597.1 

-22425.2 

4.1779 

-119785.2 

-0.1999 

5200 

9.5233 

46666.3 

76.9740 

353598.3 

37548.4 

-22672.5 

4. 1593 

-119970.6 

-0.2987 

5300 

9.5452 

47619.7 

77.1556 

361304.8 

38501.8 

-22918.3 

4.1413 

-120164.6 

-0.3939 

5400 

9.5679 

48575.3 

77.3342 

369C29. 3 

39457.5 

-23162.5 

4.1236 

-120367.4 

-0.485 7 

5500 

9.5514 

49533.3 

77.510C 

376771.5 

40415.4 

-23405.1 

4. 1065 

-120579.1 

-0.5744 

5600 

9.6156 

50493.6 

77.6830 

384531.2 

41375.8 

-23645.8 

4.0897 

-120799.7 

-0.6600 

5700 

9.6405 

51456.4 

77.8534 

392308.0 

42338.6 

-23884.7 

4.0736 

-121029.3 

-0.7428 

5800 

9.6661 

52421.7 

78.0213 

40C101.8 

43303.9 

-24121.8 

4.0577 

-121267.9 

-0.8229 

59CC 

9.6524 

53389.7 

78. 186e 

407912.2 

44271.8 

-24356.8 

4.0423 

-121515.4 

-0.9004 

6000 

9.7194 

54360.3 

78.3499 

415739.1 

45242.4 

-24589.8 

4.0272 

-121771.7 

-0.9755 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Be, 1560° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(44) Be (crystal , liquid); molecular weight, 9.013 


■ 

— 
col/mole °K 

"r-" 0 °. a 

cal/mole 

9° 

cal/mole °K 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 




o 

an 

5 

c 


c 

0 

■ 


0 


— 

-76887.4 


ICC 

C.A37 

9.8 

0.130 



0 

0 


-77374.5 

163.1957 

2CC 

2. ACC 

1A9.3 

1.018 



0 

0 


-77731.8 

78.4808 

298.15 

3.932 

A 6 8 . 7 

2.297 

216.2 

c 

0 

0 


-779C0.0 

50.4891 

3CC 

3.S5C 

A 75 . 8 

2.321 

22C.5 

7.1 

0 

0 


-77902.1 

50.1370 

ACC 

A. 765 

9 1 A . 3 

3.577 

516.5 

445.6 

0 

0 


-77960.4 

35.9438 

5CC 

5.249 

1A16.3 

4.695 

931.2 

947.6 

0 

0 


-77955.2 

27.4249 

6CC 

5. 585 

1958.6 

5.683 

1451.2 

1489 .9 

0 

0 


-77909.7 

21.7475 

7CC 

5.8A8 

2530.6 

6.564 

2C64.2 

2C6 1 .9 

0 

0 


-77834.5 

17.6953 

ecc 

6.C66 

3126.3 

7.359 

2760.9 

2657.6 

0 

0 


-77735.7 

14.6596 

see 

6.28A 

37A3.8 

8.086 

3 533.6 

3275.1 

0 

0 


-77615.0 

12.3018 

1CCC 

6.5C2 

438 3. 1 

8.759 

4375.9 

3914.4 

0 

0 


-77472. 5 

1C. 4187 

1 ICC 

6.72C 

50 A A . 2 

S.3e9 

5283.7 

4575.5 

0 

0 


-77308.2 

8.8811 

1 2CC 

6.938 

5727.1 

9.983 

6252.5 

5258.4 

0 

0 


-77122. 1 

7.6026 

13CC 

7.156 

6 A 3 1 . 8 

1C .547 

7279.3 

5963.1 

0 

0 


-76914.2 

6. 5236 

14CC 

7.37A 

7158.3 

11.C86 

8362.1 

6689.6 

0 

0 


-76684 .6 

5.6015 

1 5 C C 

7.592 

79C6.6 

11.602 

9496.4 

7437.9 

0 

0 


-76433.1 

4.8047 

b 1560 

7.723 

8366. C 

11.9C2 

10201.5 

7897.3 

0 

0 


-76250.3 

4.3765 

156C 

7.2 

lieS6.C 

14. 159 

1 0201.5 

11417.3 

0 

0 


-72748.0 

4.3765 

16CC 

7.2 

12174. C 

14.341 

1C771.6 

U7C5.3 

0 

0 


-72662.5 

4.1222 

1 7CC 

7.2 

1289A.C 

14.777 

12226.9 

12425.3 

0 

0 


-72439.3 

3.5392 

iecc 

7.2 

13614. C 

15.ie9 

13726.2 

13145.3 

0 

0 


-72216.1 

3.0227 

X 9CC 

7.2 

1A33A.0 

15.578 

15264.2 

13865.3 

0 

0 


-71993.0 

2.5619 

2CCC 

7.2 

15C5A.C 

15.947 

1684C.0 

14585.3 

0 

0 


-71769.8 

2.1484 

2 ICC 

7.2 

1577A.C 

16.299 

18453.9 

15305.3 

0 

0 


-71546.7 

1.7757 

22CC 

7.2 

164S4.C 

16.634 

2C1C0.8 

16025.3 

0 

0 


-71323 .7 

1.4378 

23CC 

7.2 

17214. C 

16.954 

21780.2 

16745.3 

0 

0 


-71100.8 

1.1302 

2 AC C 

7.2 

1793A.C 

17.260 

23A90.C 

17465.3 

0 

0 


-70878.1 

C.8491 

25CC 

7.2 

1 865 A . 0 

17.554 

25231. C 

18185.3 

0 

0 


-70655.6 

C.5913 

26CC 

7.2 

1937A.C 

17.836 

26999.6 

18905.3 

0 

0 


-70433.6 

0.3541 

27CC 

7.2 

2CCS4.C 

18. 1C8 

28797.6 

19625.3 

0 

0 


-70212. 1 

0.1352 

28CC 

7.2 

2C81A.C 

18.370 

3C622.C 

20345 .3 

0 

0 


-69991.3 

-0.0674 

25CC 

7.2 

21534. C 

18.623 

32472.7 

21C65.3 

0 

0 


-69771.5 

-0.2554 

3CCC 

7.2 

2225A.C 

18.867 

3A347.C 

21785.3 

0 

0 


-69552.8 

-0.4304 

3 1C C 

7.2 

2297A.C 

1 9 . 1C 3 

36245.3 

225C5.3 

0 

0 


-69335.7 

-C.5936 

32CC 

7.2 

236S4.C 

19.331 

38165.2 

23225.3 

0 

0 


-6912C.4 

-0.7463 

3 3CC 

7.2 

2AA14.C 

19 .553 

4C110.9 

23945.3 

0 

0 


-68907.3 

-0.8890 

3ACC 

7.2 

2513A.C 

19.768 

42077.2 

24665.3 

0 

0 


-68696.8 

-1.0230 

3 5CC 

7.2 

2585A.C 

19.977 

44C65.5 

25385.3 

0 

0 


-68489.3 

-1.1489 

36CC 

7.2 

26574. C 

20.179 

A6070.4 

26105.3 

0 

0 


-68285.2 

-1.2677 

3 7CC 

7.2 

27294. C 

2C .377 

AeiCC.9 

26825.3 

0 

0 


-68085.2 

-1.3794 

3 8C C 

7.2 

28 0 1 A . 0 

2C.569 

5C 148.2 

27545.3 

0 

0 


-67889.6 

-1.4851 

39CC 

7.2 

28734. C 

2C.756 

52214.4 

28265.3 

0 

0 


-67699.0 

-1.5851 

ACCC 

7.2 

29454. C 

20.938 

54298.0 

28985.3 

0 

0 


-67513.8 

-1.6799 

A ICC 

7.2 

3017A.C 

21.116 

564C1.6 

297C5.3 

0 

0 


-67334.7 

-1.7697 

A2CC 

7.2 

30894. C 

21.289 

58519.8 

30425.3 

0 

0 


-67162.1 

-1.8551 

A 3CC 

7.2 

31614. C 

21.459 

60659.7 

31145.3 

0 

0 


-66996. 5 

-1.9362 

A ACC 

7.2 

32334.0 

21.624 

62811.6 

31865.3 

0 

0 


-66838.4 

-2.0136 

A 5CC 

7.2 

33054.0 

21.786 

64983.0 

32585.3 

0 

0 


-66688.3 

-2.0872 

A6CC 

7.2 

3377A.C 

21.944 

67168.4 

33305.3 

0 

0 


-66546.7 

-2. 1576 

A 7CC 

7.2 

344S4.C 

22.099 

69371.3 

340 25 . 3 

0 

0 


-66414.0 

-2.2248 

A8CC 

7.2 

352 14 . C 

22.251 

71590.8 

34745.3 

0 

0 


-66290.6 

-2.2889 

49CC 

7.2 

35934. C 

22.399 

73821.1 

35465.3 

0 

0 


-66177.0 

-2.3506 

5CCC 

7.2 

36654. C 

22.545 

76071. C 

36185.3 

0 

0 


-66073.3 

-2.4095 

51CC 

7.2 

37374. C 

22.687 

78329.7 

369C5.3 

0 

0 


-6598C.1 

-2.4662 

52CC 

7.2 

38CS4.C 

22.827 

8C606.4 

37625.3 

0 

0 


-65897.4 

-2.5205 

5 3CC 

7.2 

38814. C 

22.964 

82895.2 

38345.3 

0 

0 


-65825.7 

-2. 5727 

5 ACC 

7.2 

39534. C 

23.C99 

852C0.6 

39C65 .3 

0 

0 


-65765.1 

-2.6229 

5 5CC 

7.2 

AC254.C 

23.231 

87516.5 

39785.3 

0 

0 


-65715.7 

-2.6713 

56CC 

7.2 

4C974.C 

23.361 

898 47 .6 

405C5.3 

0 

0 


-65677.8 

-2.7178 

57CC 

7.2 

41694.0 

23.488 

92187.6 

41225.3 

0 

0 


-65651.3 

-2.7629 

58CC 

7.2 

A2A1A.C 

23.613 

94541. A 

41945.3 

0 

0 


-65636.4 

-2.8063 

59CC 

7.2 

43134. C 

23.736 

969C8.4 

42665.3 

0 

0 


-65633.1 

-2.8482 

6CCC 

7.2 

43854. C 

23.857 

99288. C 

43385.3 

0 

0 


-65641.3 

-2.8888 


°Hq refers to crystal state. 


^Melting point. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(43) Be (gas)j molecular weight, 9.013 


r, 

°K 

cal/mole °K 

H r~ H & 

cal/mole 

co 

J7-1 

cal/mole °K 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) f , 
cal/mole 

lo 9, 0 K f 

A Hf, 
cal/mole 

0 

O' 

0 

c 


c 


0 

76418.7 

76887.4 


0 


ICC 

4.9681 

496.8 

27.1178 

2215.0 

76915.6 

77374.5 

- 163. 1957 

0 

0 

2CC 

4.9681 

993.6 

3C.5614 

5118.7 

77412.4 

77731.8 

-78.4808 

0 

0 

298.15 

4.9681 

1481.3 

32.5451 

8222.1 

779CC.0 

77SCC.C 

-50.4891 

0 

0 

3CC 

4.96ei 

1490.4 

32.5759 

8282.3 

77909.2 

779C2.1 

-50.1370 

0 

0 

4C0 

4.9681 

1987.3 

34.0C51 

11614.8 

78406.0 

7796C.4 

-35.9438 

0 

0 

5CC 

4.9681 

2484.1 

35.1137 

15072.8 

789C2.8 

77955.2 

-27.4249 

0 

0 

6CC 

4.9681 

2980. 9 

36.0195 

18630.8 

79399.6 

779C9.7 

-21.7475 

0 

0 

7CC 

4.9681 

3477.7 

36.7854 

22272.0 

79896.4 

77834.5 

-17.6953 

0 

0 

ecc 

4.9681 

3974.5 

37.4488 

25984.5 

80393.3 

77735.7 

-14.6596 

0 

0 

9CC 

4.9681 

4471.3 

38.0336 

29759.2 

8C89C. 1 

77615. C 

-12.3018 

0 

0 

1CCC 

4.96ei 

4968.1 

38.5574 

33589.2 

81386.9 

77472.5 

-10.4187 

0 

0 

11CC 

4.9681 

5465.0 

39.0309 

37469. C 

81883.7 

77308.2 

-8.8811 

0 

0 

12CC 

4.9681 

5961.8 

39.4632 

41394.0 

8238C.5 

77122.1 

-7.6026 

0 

0 

13CC 

4 • 96 e2 

6458.6 

39.8608 

4536C.5 

82877.3 

76914.2 

-6.5236 

0 

0 

14C0 

4.9682 

6955.4 

4C.229C 

49365.2 

83374.2 

76684.6 

-5.6015 

0 

0 

1 5CC 

4.9682 

7452.2 

4C.5718 

53405.5 

83871.0 

76433.1 

-4.8C47 

0 

0 

a 16CC 

4.9682 

7949. C 

4C.8924 

57478.8 

84367.8 

72662.5 

-4. 1222 

0 

0 

17CC 

4.9682 

8445.9 

41.1936 

61583.3 

84864.6 

72439.3 

-3.5392 

0 

0 

iecc 

4.9683 

8942.7 

41.4776 

65717. C 

85361.4 

72216.1 

-3.0227 

0 

0 

19CC 

4.9684 

9439.5 

41.7462 

69878.3 

85858.3 

71993.0 

-2.5619 

0 

0 

2CCC 

4.9688 

9936.4 

42.CC1 1 

74C65.8 

86355.1 

71769.8 

-2.1484 

0 

0 

2 ICC 

4.9693 

10433.3 

42.2435 

78278.1 

86852.0 

71546.7 

-1.7757 

0 

0 

22CC 

4 .97 C 3 

1093C.3 

42.4747 

82514.1 

87349.0 

71323.7 

-1. 4378 

0 

0 

2 30C 

4.9718 

11427.3 

42.6957 

86772.7 

87846.1 

71 IOC . 8 

-1.1302 

0 

0 

24CC 

4.974C 

11924.6 

42.9073 

91C52.9 

88343.4 

7C878.1 

-0.8491 

0 

0 

25CC 

4.9773 

12422.2 

43.1104 

95353.9 

88840.9 

7C655.6 

-C. 5913 

0 

0 

2tOC 

4.9820 

12920. 1 

43.3C57 

99674.7 

89338 .9 

70433.6 

-0.3541 

0 

0 

27CC 

4.9882 

13418.6 

43.4939 

1040 14.8 

89837.4 

7C212.1 

-0.1352 

0 

0 

28CC 

4.9965 

13917.9 

43.6754 

1C8373.3 

90336.6 

69991.3 

0. 06 74 

0 

0 

29CC 

5.CC72 

14418. C 

43.8509 

112749.7 

90836.0 

69771.5 

0. 2554 

0 

0 

3CCC 

5.02C6 

14919.4 

44.0209 

117143.3 

91338.1 

69552.8 

0.4304 

0 

0 

3 ICC 

5.C372 

15422.2 

44.1858 

121553.7 

91841.0 

69335.7 

0.5936 

0 

0 

32CC 

5.C572 

15926.9 

44.346C 

125980.3 

92345.7 

6912C.4 

0.7463 

0 

0 

330C 

5.0811 

16433.8 

44.5C2C 

13C422.7 

92852.6 

689C7.3 

0.8890 

0 

0 

34CC 

5.1C52 

16943.3 

44.6541 

134880.6 

93362.1 

68696.8 

1.0230 

0 

0 

35CC 

5.1417 

17455.8 

44.8026 

139353.4 

93874.6 

68489.3 

1. 1489 

0 

0 

36CC 

5.1789 

17971.8 

44.948C 

143841. C 

9439C. 5 

68285.2 

1.2677 

0 

0 

37CC 

5.221C 

18491.8 

45.0905 

148342.9 

94910.5 

68005.2 

1.3794 

0 

0 

38CC 

5.268C 

190 16 . 2 

45.23C3 

152859.0 

95434.9 

67889.6 

1.4851 

0 

0 

39CC 

5.3203 

19545.5 

45.3678 

157388.9 

95964.3 

67699. C 

1.5851 

0 

0 

4CCC 

5.3777 

20080.4 

45.5032 

161932.5 

96499.1 

67513.8 

1.6799 

0 

0 

4 1C C 

5. 4403 

20621.2 

45.6368 

166489.5 

97C4C.C 

67334.7 

1. 7697 

0 

0 

42CC 

5.5C80 

21168.6 

45.7687 

171C59.8 

97587.4 

67162.1 

1.8551 

0 

0 

43CC 

5.5808 

21723.0 

45.8991 

175643.2 

98141.8 

66996.5 

1.9362 

0 

0 

44CC 

5.6585 

22284.9 

46.0283 

180239.6 

98703.7 

66838.4 

2.0136 

0 

0 

45CC 

5.74C9 

22054.9 

46.1564 

184848.8 

99273.6 

66688.3 

2.0872 

0 

0 

46 CC 

5.8278 

23433.3 

46.2835 

189470.8 

99852.0 

66546.7 

2. 1576 

0 

0 

47CC 

5.9190 

24C20.6 

46.4098 

194105.5 

1CC439.3 

66414.0 

2.2248 

0 

0 

48CC 

6.C141 

24617.2 

46.5354 

198752.7 

101C35.9 

6629C.6 

2.2889 

0 

0 

49CC 

6.1129 

25223.5 

46.6604 

203412.5 

IC1642.3 

66177. C 

2.3506 

0 

0 

5CCC 

6.2150 

25839.9 

46.7849 

2C8C84.B 

1C2258.6 

66073.3 

2.4095 

0 

0 

5 ICC 

6.3202 

26466.6 

46.9C9C 

212769.5 

102885.4 

65980.1 

2.4662 

0 

0 

52CC 

6.4279 

271C4.C 

47.0328 

217466.6 

1C3522.7 

65897.4 

2.5205 

0 

0 

53CC 

6.5379 

27752.3 

47. 1563 

222176.1 

1C4171.0 

65825.7 

2.5727 

0 

0 

54CC 

6.6498 

28411.6 

47.2795 

226897.9 

1C4830.4 

65765.1 

2.6229 

0 

0 

55C0 

6.7632 

29082.3 

47.4C26 

231632.0 

1C 550 1 . 0 

65715.7 

2.6713 

0 

0 

56CC 

6.8777 

29764.3 

47.5255 

236378.4 

1C6183. 1 

65677.8 

2.7178 

0 

0 

57CC 

6.9931 

3C457.9 

47.6482 

241137.1 

1C6876.6 

65651.3 

2. 7629 

0 

0 

50CC 

7. 1C 89 

31162.9 

47.7709 

245908.0 

1C7581.7 

65636.4 

2.8063 

0 

0 

59CC 

7.2247 

31879.6 

47.8934 

25C691.2 

1C8298 . 4 

65633.1 

2.6482 

0 

0 

6CCC 

7. 3404 

32607.9 

40.0158 

255486.7 

1C9C26.6 

65641.3 

2. 8888 

0 

0 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Be, 1560° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(42) BS (gas); molecular weight, 42.886 


7 ; 

°K 

So, 

cal/mole °K 

H f~ H i 5 . 

cal/mole 

co 

* T > 

col/mole °K 

cal/mole 

H r> 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f y 
cal/mole 

lo 9| 0 K f 

A Hf, 
cal/mole 

'ogio^r 

c 


o 








ICC 

6.9567 

694.8 

43.9988 

3705. c 

81C33.6 

82208.2 

-170. 7251 

1 18000.0 
-118329.2 

253.9325 

2CC 

6.9684 

139 1.3 

48.8252 

8373.8 

8173C.G 

82432.1 

-80.7781 

-118668.1 

124.4956 


7.1825 

2C85.2 

5 1.6457 

13312.9 

82424.0 

82424. C 

-51.1211 

-119016.8 

81.7544 

3CC 

7.1877 

2098.5 

51.6901 

13408.5 

82437.3 

82422.4 

-50.7488 

-119023.2 

81.2164 

a ACC 

7.4993 

2832.6 

53.7997 

18687.3 

83171.3 

81731.6 

-35,7619 

-119347.2 

59.5131 

5CC 

7 .7993 

3597.9 

55.5C62 

24155.2 

63936.6 

8115C.C 

-26.8589 

-119628.2 

46.4575 

6CC 

8.CAA1 

4390. 5 

56.9507 

29779.9 

84725.3 

8C624.9 

-20. 9656 

-119871.0 

37.7345 

7 C C 

8.2337 

52C4.9 

58.2C56 

35539.1 

85543.6 

8C139.3 

-16.7823 

-120083.7 

31.4918 

fi CC 

8.3791 

6035.8 

5S.315C 

41416.2 

86374.6 

79669.0 

-13.6639 

-120273.3 

26.8020 

see 

8 . AS 15 

6879.6 

6C.3C87 

47398.2 

87218.3 

79182.3 

-11.2527 

-120445. 3 

23. 1488 

1CCC 

8.5795 

7733.3 

61.2C81 

53474.8 

88072.1 

78679.6 

-9.3358 

-120603. 6 

20.2223 

11CC 

8 . 6 A 96 

8594. S 

62.0292 

59637.2 

88933.6 

78159.8 

-7.7776 

-120751.2 

1 7. 8248 

1 2 C C 

8. 7C6A 

9462.8 

62.7843 

65878.4 

89801.5 

77622.7 

-6.4879 

-120890.4 

15.8245 

130C 

8.7533 

1C335.8 

63.4831 

72192.2 

9C674.6 

77071.1 

-5.4042 

-121022.7 

14. 1300 

1 ACC 

8.7925 

11213.2 

64.1333 

78573.4 

91551.9 

76507.6 

-4.4821 

-121149.6 

12.6761 

1 5CC 

8.8260 

12094.2 

64.7411 

85C17.4 

92432.9 

75935. 1 

-3.6888 

-121272.1 

11.4147 

16CC 

8.8552 

12978.2 

65.3116 

91520.4 

93317.0 

75355. C 

-2.9999 

-121391.1 

10.3099 

1 7CC 

8.8812 

13865.1 

65.8493 

98C78.7 

942C3.8 

74768.4 

-2.3968 

-121507.3 

9.3341 

18CC 

8.SC4S 

1A754.4 

66.3576 

1C4689.2 

S5C93.2 

74176.1 

-1.8649 

-121621.3 

8.4659 

19CC 

8.S27A 

15646. C 

66.8397 

111349.3 

95984.8 

73578.9 

-1.3928 

-121733.7 

7.6884 

20C0 

8.SA93 

16539.9 

67.2981 

118C56.4 

96878.6 

72977.5 

-0.9713 

-121844.7 

6.9880 

2 1 C C 

8.9716 

17435.9 

67.7353 

1248C8.2 

97774.7 

72372.6 

-C.5931 

-121954.6 

6.3537 

22 CC 

8.SSA8 

18334.2 

68. 1532 

131602.8 

98673.0 

71765.0 

-0.2523 

-122C63. 5 

5.7766 

23CC 

9. C 197 

19234.9 

68.5536 

138438.3 

99573.7 

71155.3 

0.0565 

-122171 .6 

5.2492 

a 2ACC 

9 . 0 A 69 

20138.2 

68.938C 

145313. C 

1C0477 . 0 

65194.1 

0.3185 

-122278.7 

4.7653 

25 CC 

9.C77C 

210AA.A 

69.3079 

152225.4 

1C 1383.2 

64580.8 

0.5549 

-122384.6 

4.3197 

26CC 

9 . 1 1 0 A 

21953.7 

69.6646 

159174.1 

1C2292.5 



-122489.3 

3.9080 

27CC 

9.1474 

22866.6 

7C • CC9 1 

166157.9 

1C 3205. 3 



-122592.3 

3.5266 

2SC C 

9.1886 

237e 3 .4 

7C.3425 

173175.6 

1C4122.1 



-122693.4 

3. 1720 

29CC 

9.2339 

247C4.4 

70.6657 

18C226. 1 

1C5C43.2 



-122792.1 

2.8417 

3 C C C 

9.2837 

2563C.3 

7C.S796 

187308.4 

1C5969.0 



-122888.0 

2.5331 

3 1 CC 

9.3379 

26561.3 

71.2848 

194421.7 

1C6900.1 



-122980. 6 

2.2442 

32CC 

9.3965 

27498.0 

71.5822 

201565.1 

1C7836.8 



-123069.5 

1.9732 

33CC 

9.A5S5 

28440.8 

71.8723 

2C8737.9 

1C8779.5 



-123154.2 

1.7184 

3 A C C 

9.5266 

29390. C 

72.1557 

215939.4 

1C9728.8 



-123234.2 

1 .4785 

35CC 

9.5978 

30346.2 

72.4329 

223168.8 

11C685.0 



-123309.1 

1.2521 

36CC 

9.6126 

31309.7 

72. 7C43 

230425.7 

111648.5 



-123378.4 

1.0382 

37CC 

9.75C9 

32280.9 

72.9704 

237709.5 

112619.6 



-123441.7 

0.8357 

38CC 

9.8323 

3326C.C 

73.2315 

245019.6 

113598.8 



-123498.7 

0.6438 

39CC 

9.9163 

34247.4 

73.488C 

252355.7 

114586.2 



-123549.1 

0.4616 

ACCC 

1C.CC28 

35243.4 

73.7401 

259717.1 

115582.1 



-123592.4 

0.2885 

A 1 CC 

1C.CS12 

36248. C 

73.9882 

2671C3.5 

116586.8 



-123628.5 

0.1238 

A2CC 

10.1811 

37261.6 

74.2324 

274514.6 

1176CC.4 



-123657.1 

-0.0331 

A3CC 

10.2 (23 

3828A.3 

74.4731 

281949.9 

118623.1 



-123678.2 

-0.1828 

AA C C 

10.3642 

39316.1 

74. 71C3 

289409.1 

119654.9 



-123691.5 

-0.3256 

A SCO 

1C. 4566 

4C3S7.2 

74.9442 

296891.8 

120695.9 



-123696.9 

-0.4622 

A6CC 

10.54SC 

414C7.4 

75.1751 

304397.8 

121746.2 



-123694.5 

-0.5928 

A7CC 

1C. 6411 

42466.9 

75.4C2S 

311926.8 

122805.7 



-123684. 3 

-0.7178 

AECC 

10.7325 

43535.6 

75.6279 

319478.3 

123874.4 



-123666.3 

-0.8376 

ASCC 

10.8231 

44613.4 

75.8501 

327C52.3 

124952.2 



-123640.5 

-0.9525 

5CCC 

1C. 9124 

457C0.2 

76.C697 

334648.3 

126039.0 



-123607.1 

-1.0628 

5 1 CC 

11.CCC2 

46795.8 

76.2867 

342266.1 

127134.6 



-123566.3 

-1.1687 

52CC 

11.0863 

479C0.2 

76.5C11 

349905.5 

128238.9 



-123518.2 

-1.2705 

53CC 

11.17C5 

49013. C 

76.7131 

357566.2 

129351.8 



-123463.0 

-1.3684 

5 ACC 

11.2526 

50 134.2 

76.9226 

365248.1 

130473.0 



-123401.0 

-1.4627 

55CC 

11.3324 

51263. 5 

77.1299 

372S5C.7 

13 1602 .2 



-123332.4 

-1.5534 

56 CC 

11.4CS7 

524C0.6 

77.3347 

38C673.9 

132739.4 



-123257.6 

- 1.6409 

57CC 

11.4845 

53545.3 

77.5374 

388417.6 

133884.1 



-123176.7 

-1.7253 

58CC 

11.5566 

54697.4 

77.7377 

396181.3 

135C36.2 



-123090.1 

-1.8067 

5SCC 

11.6260 

55856.6 

77.9359 

4 C 3 965 . 0 

136195.3 



-122998.2 

-1.8852 

6 C CC 

11.6926 

57022.5 

78.1318 

411768.4 

137361.3 



-122901.2 

-1.9612 


a A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

S, 388.357° K and of B, 2313° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(41) (BOB ) 3 (gas); molecular weight, 137.46 








Formation from assigned 

Formation from 

T, 

°K 

cz . 

HZ~H° 

s h 

-{Ff-HZ), 

H r< 

reference elements 

gaseous atoms 

col/mole °K 

/ 0’ 
col/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A Hf)f, 

'° 9|0 K f 

A Hf, 

\og lo K 







cal/mole 

cal/mole 






- 573044.3 

- 572024.1 

- 570203.3 

- 567800.0 

- 567749.7 

- 564785.5 

- 561400.2 

- 565892.7 

- 566973.2 

- 567486.0 

- 567800.0 

- 567804.6 

- 568040.1 

- 568186.7 


- 1199259*5 


0 

100 

200 

298.15 

300 

400 

500 

14.3536 

21.6561 

27.1430 

27.2374 

31.8995 

35.6532 

0 

1020.2 

2841.1 

5244.4 

5294.7 

8258.8 
11644.1 

60.5943 

72.9241 

82.6280 

82.7962 

91.2915 

98.8299 

5039.2 

11743.7 

19391.2 

19544.2 

28257.7 

37770.8 

1225.3380 

605.5605 

401.3803 

398.8134 

295.3845 

233.3059 

- 1202892.0 

- 1205814.9 

- 1208044.4 

- 1208080.9 

- 1209781.9 

- 1211015.3 

2579.2307 

1263.5392 

829.4277 

823.9672 

603.8082 

471.5496 

600 

700 

800 

900 

1000 

38.5467 

40.7377 

42.3966 

43.6639 

44.6443 

15360.7 
19330.0 
23490.5 
27796.3 

32213.8 

105.5980 

111.7124 

117.2655 

122.3356 

126.9889 

47998.1 

58868.7 
70321.9 

82305.7 

94775.1 

- 557683.6 

- 553714.3 

- 549553.8 

- 545248.0 

- 540830.5 

- 568233.1 

- 568206.2 

- 568131.4 

- 568041.8 

- 567951.4 

191.9136 

162.3477 

140.1739 

122.9312 

109.1391 

- 1211883.2 

- 1212473.7 

- 1212855.4 

- 1213078.6 

- 1213180.4 

383.2998 

320.2261 

272.9017 

236.0847 

206.6272 

1100 

1200 

1300 

1400 

1500 

45.4134 

46.0251 

46.5181 

46.9203 

47.2520 

36718.2 

41291.2 

45919.3 
50591.8 
55301.0 

131.2815 

135.2602 

138.9643 

142.4269 

145.6757 

107691.4 

121021.0 

134734.3 

148805.8 

163212.6 

- 536326.2 

- 531753.1 

- 527125.1 

- 522452.5 

- 517743.4 

- 567876.3 

- 567826.0 

- 567799.6 

- 567794.3 

- 567806.3 

97.8564 

88.4550 

80.5008 

73.6826 

67.7737 

- 1213187.6 

- 1213120.2 

- 1212993.0 

- 1212817.5 

- 1212602.3 

182.5244 

162.4394 

145.4456 

130.8814 

118.2611 

1600 

1700 

1800 

1900 

2000 

47.5286 

47.7613 

47.9588 

48.1277 

48.2733 

60040.4 

64805.2 

69591.5 
74396.0 

79216.3 

148.7344 

151.6230 

154.3587 

156.9563 

159.4287 

177934.6 

192953.8 

208254.1 

223820.9 

239641.2 

- 513003.9 

- 508239.1 

- 503452.8 

- 498648.3 

- 493828.1 

- 567834.7 

- 567879.1 

- 567939.9 

- 568017.1 

- 568110.0 

62.6035 

58.0409 

53.9850 

50.3556 

47.0889 

- 1212354.2 

- 1212078.6 

- 1211779.7 

- 1211461.1 

- 1211125.6 

107.2205 

97.4809 

88.8255 

81.0831 

74.1169 

2100 
2200 
2300 
0 2400 
2500 

48.3996 

48.5098 

48.6065 

48.6918 

48.7674 

84050.1 

88895.6 

93751.6 

98616.6 
103489.6 

161.7871 

164.0413 

166.1998 

168.2703 

170.2596 

255702.9 

271995.1 

288507.9 

305232.1 
322159.3 

- 488994.3 

- 484148.7 

- 479292.8 

- 474427.8 

- 469554.7 

- 568218.7 

- 568342.6 

- 568481.6 

- 584685.8 

- 584857.8 

44.1325 

41.4441 

38.9894 

36.6830 

34.5531 

- 1210775.6 

- 1210413.1 

- 1210039.8 

- 1209657.3 

- 1209266.7 

67.8159 

62.0895 

56.8625 

52.0727 

47.6674 

2600 

2700 

2800 

2900 

3000 

48.8348 

48.8950 

48.9490 

48.9978 

49.0418 

108369.8 

113256.3 

118148.6 

123046.0 

127948.0 

172.1736 

174.0178 

175.7970 

177.5155 

179.1774 

339281.5 

356591.7 

374082.9 

391749.0 

409584.1 

- 464674.6 

- 459788.0 

- 454895.8 

- 449998.4 

- 445096.4 

- 585034.0 

- 585215.0 

- 585401.1 

- 585592.8 

- 585790.3 

32.5866 

30.7651 

29.0729 

27.4973 

26.0256 

- 1208869.3 

- 1208466.0 

- 1208057.7 

- 1207645.4 

- 1207229.7 

43.6023 

39.8396 

36.3469 

33.0961 

30.0630 

3100 

3200 

3300 

3400 

3500 

49.0817 

49.1180 

49.1512 

49.1815 

49.2093 

132854.2 

137764.2 
142677.7 

147594.3 
152513.9 

180.7861 

182.3450 

183.8569 

185.3247 

186.7508 

427582.7 

445739.7 
464050.2 

482509.6 

501113.7 

- 440190.2 

- 435280.1 

- 430366.7 

- 425450.0 

- 420530.4 

- 585993.7 

- 586203.4 

- 586419.2 

- 586641.2 

- 586869.6 

24.6494 

23.3576 

22.1448 

21.0023 

19.9244 

- 1206811.3 

- 1206390.9 

- 1205969.1 

- 1205546.5 

- 1205123.5 

27.2267 

24.5685 

22.0723 

19.7238 

17.5102 

3600 

3700 

3800 

3900 

4000 

49.2348 

49.2584 

49.2801 

49.3002 

49.3188 

157436.1 

162360.8 

167287.7 

172216.8 
177147.7 

188.1374 

189.4867 

190.8006 

192.0810 

193.3294 

519858.4 

538740.0 

557754.6 

576899.0 

596169.7 

- 415608.2 

- 410683.5 

- 405756.6 

- 400827.6 

- 395896.6 

- 587104.2 

- 587345.0 

- 587592.1 

- 587845.2 

- 588104.4 

18.9065 

17.9433 

17.0302 

16.1634 

15.3397 

- 1204700.6 

- 1204278.4 

- 1203857.2 

- 1203437.5 

- 1203019.6 

15.4204 

13.4442 

11.5726 

9.7977 

8.1121 

4100 

4200 

4300 

4400 

4500 

49.3362 

49.3523 

49.3673 

49.3613 

49.3944 

182080.5 

187014.9 

191950.9 
196888.3 
201827.1 

194.5474 

195.7365 

196.8979 

198.0330 

199.1429 

615563.8 

635078.2 

654710.2 

674457.0 

694316.0 

- 390963.8 

- 386029.4 

- 381093.4 

- 376156.0 

- 371217.2 

- 588369.5 

- 588640.5 

- 588917.4 

- 589199.9 

- 589488.2 

14.5559 

13.8069 

13.0961 

12.4160 

11.7658 

- 1202604.0 

- 1202191.0 

- 1201780.9 

- 1201374.1 

- 1200971.0 

6.5093 

4.9833 

3.5288 

2.1409 

0.8152 

4600 

4700 

4800 

4900 

5000 

49.4066 

49.4181 

49.4289 

49.4390 

49.4486 

206767.2 
211708.4 
216650.8 

221594.2 
226538.6 

200.2287 

201.2914 

202.3319 

203.3512 

204.3501 

714284.7 
734360.9 
754542.3 
774826.6 

795211.8 

- 366277.1 

- 361335.9 

- 356393.6 

- 351450.1 

- 346505.8 

- 589781.9 

- 590081.2 

- 590385.9 

- 590696.0 

- 591011.3 

11.1432 

10.5465 

9.9746 

9.4264 

8.8990 

- 1200571.7 

- 1200176.7 

- 1199786.2 

- 1199400.5 

- 1199019.8 

- 0.4526 

- 1.6659 

- 2.8283 

- 3.9430 

- 5.0127 

5100 

5200 

5300 

5400 

5500 

49.4576 

49.4660 

49.4740 

49.4816 

49.4888 

231483.9 

236430.1 

241377.1 

246324.9 
251273.4 

205.3294 

206.2898 

207.2322 

208.1570 

209.0650 

815695.9 

836277.1 
856953.3 

877722.9 

898584.2 

- 341560.4 

- 336614.3 

- 331667.3 

- 326719.5 

- 321770.9 

- 591331.9 

- 591657.7 

- 591988.6 

- 592324.5 

- 592665.5 

8.3927 

7.9050 

7.4357 

6.9836 

6.5474 

- 1198644.5 

- 1198274.8 

- 1197911.0 

- 1197553.2 

- 1197201.9 

- 6.0401 

- 7.0277 

- 7.9777 

- 8.8923 

- 9.7733 

5600 

5700 

5800 

5900 

6000 

49.4956 

49.5020 

49.5081 

49.5139 

49.5194 

256222.6 

261172.5 

266123.0 

271074.1 
276025.8 

209.9568 

210.8329 

211.6939 

212.5402 

213.3725 

919535.4 
940575.0 

961701.5 
982913.3 

1004209.0 

- 316821.7 

- 311871.8 

- 306921.3 

- 301970.2 

- 297018.6 

- 593011.4 

- 593362.3 

- 593718.1 

- 594078.7 

- 594444.2 

6.1268 

5.7212 

5.3285 

4.9493 

4.5825 

- 1196857.1 

- 1196519.2 

- 1196188.4 

- 1195864.8 

- 1195548.8 

- 10.6227 

- 11.4420 

- 12.2328 

- 12.9967 

- 13.7348 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
B, 2313° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(40) BOF (gas)j molecular weight, 45.82 


T, 

°K 

r° 

H T~ H 0' 

C ° 


h t> 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A Hf)f, 
cal/mole 

log IO Xf 

A Hf, 
cal/mole 

\og i0 K 

0 

100 

7.0684 

0 

697.0 

44.7207 

0 

3775 .0 

- 146349.9 

- 145652.9 

- 143966.0 

- 143969.2 

315.4147 

- 355088.2 

- 355942.1 

766.7122 

200 

8.3596 

1461.4 

49. 9669 

8531.9 

- 144888.4 

- 143982.7 

158.0937 

- 356759. 0 

377.4199 

298. 1 5 

9.6840 

2349.9 

53.5635 

13620.1 

- 144000.0 

- 144000.0 

106.3002 

- 357414.8 

248. 9827 

300 

9.7053 

2367. 8 

53.6234 

13719.2 

- 143982.1 

- 144000.4 

105.6492 

- 357425.8 

247.3671 

400 

10.6809 

3389. 8 

56.5569 

19232.9 

- 142960.0 

- 144044.9 

79.4206 

- 357958.9 

182.2285 

300 

11.3982 

4495. 4 

59. 0210 

25015.1 

- 141854.4 

- 144116.6 

63.6772 

- 358392.8 

143.0917 

600 

11.9562 

5664.2 

61.1504 

31026.0 

- 140685.7 

- 144202. 1 

53.1760 

- 358752.2 

116.9714 

700 

12.4057 

6883. 1 

63. 0284 

37236.8 

- 139466.8 

- 144297.4 

45.6706 

- 359053.3 

98.2967 

800 

12.7732 

8142.6 

64.7097 

43625.1 

- 138207.2 

- 144399.8 

40.0372 

- 359307.8 

84.2798 

900 

13.0753 

9435.6 

66.2322 

50173.4 

- 136914.3 

- 144512.3 

35. 6528 

- 359524.5 

73.3706 

1000 

13.3247 

10755.9 

67.6232 

56867.2 

- 135593.9 

- 144634.2 

32.1424 

- 359710.5 

64.6384 

1100 

13.5312 

12099. 1 

68.9031 

63694.4 

- 134250.8 

- 144767.5 

29.2677 

- 359871.3 

57.4903 

1 ZOO 

13.7030 

13461. 0 

70. 0881 

70644.7 

- 132888.8 

- 144913.2 

26. 8697 

- 360011.2 

51.5312 

1300 

13.8468 

14838. 7 

71. 1908 

77709.3 

- 131511.1 

- 145069.3 

24.8387 

- 360133.8 

46.4869 

1400 

13.9679 

16229. 6 

72.2215 

84880.4 

- 130120.2 

- 145234.2 

23.0957 

- 360241.9 

42.1619 

1500 

14.0704 

17631. 7 

73. 1887 

92151.4 

- 128718.2 

- 145405.8 

21.5834 

- 360337.8 

38.4125 

1600 

14.1578 

19043. 2 

74.0997 

99516.3 

- 127306.7 

- 145583.6 

20.2586 

- 360423.4 

35. 1310 

1 700 

14.2327 

20462. 8 

74.9603 

106969.7 

- 125887.0 

- 145767 . 1 

19.0882 

- 360500.2 

32.2348 

1800 

14.2973 

21889.4 

75.7757 

114506.9 

- 124460.5 

- 145956.2 

18.0465 

- 360569.4 

29.6600 

1900 

14.3534 

23322. 0 

76.5503 

122123.5 

- 123027.9 

- 146150.8 

17.1132 

- 360632.1 

27.3557 

2000 

14.4022 

24759. 8 

77.2878 

129815.7 

- 121590.0 

- 146350.7 

16.2722 

- 360689.2 

25.2815 

2100 

14.4450 

26202.2 

77.9915 

137579.9 

- 120147.6 

- 146555.8 

15.5101 

- 360741.4 

23.4046 

2200 

14.4828 

27648. 7 

78.6644 

145412.9 

- 118701.2 

- 146765.8 

14.8163 

- 360789.3 

21.6981 

2 300 
a 2400 

14.5161 

29098. 7 

79 . 30B9 

153311.8 

- 117251.2 

- 146980.8 

14.1821 

- 360833.6 

20.1398 

14.5458 

30551. 8 

79.9273 

161273.8 

- 115798.1 

- 152550. 8 

13.5812 

- 360874.6 

18.7111 

2500 

14.5722 

32007.7 

80.5217 

169296.5 

- 114342.2 

- 152776.5 

13.0252 

- 360912.8 

17.3966 

2600 

14.5959 

33466. 1 

81.0937 

177377.4 

- 112883.8 

- 153003.6 

12.5112 

- 360948. 7 

16.1831 

2700 

14.6171 

34926. 8 

81.6449 

185514.5 

- 111423.1 

- 153232. 1 

12.0346 

- 360982.4 

15.0594 

2800 

14.6363 

36389. 5 

82. 1769 

193705.8 

- 109960.4 

- 153462.2 

11.5912 

- 361014.4 

14.0159 

2900 

14.6537 

37854.0 

82.6908 

201949.3 

- 108495.9 

- 153694.0 

11. 1779 

- 361044.9 

13.0442 

3000 

14.6694 

39320.2 

83.1878 

210243.4 

- 107029.7 

- 153927.7 

10.7914 

- 361074.2 

12.1372 

3100 

14.6837 

40787. 8 

83.6691 

218586.4 

- 105562.0 

- 154163.2 

10.4296 

- 361102.4 

11.2887 

3200 

14.6968 

42256.9 

84. 1355 

226976.7 

- 104093.0 

- 154400. 7 

10.0896 

- 361129.9 

10.4932 

3300 

14.7088 

43727. 2 

84.5879 

235413.0 

- 102622.7 

- 1 54640.2 

9.7699 

- 361156.9 

9.7458 

3400 

14.7197 

45198.6 

85.0272 

243893.8 

- 101151.3 

- 154881.7 

9.4685 

- 361183.4 

9.0423 

3500 

14.7298 

46671 . 1 

85.4540 

252418.0 

- 99678.8 

- 155125.2 

9.1837 

- 361209.8 

8.3790 

3600 

14.7391 

48144. 5 

85.8691 

260984.3 

- 98205.3 

- 155370.7 

8.9145 

- 361236.2 

7.7525 

3700 

14.7477 

49618. 9 

86.2731 

269591.5 

- 96731.0 

- 155618.2 

8.6595 

- 361262.6 

7.1598 

3800 

14.7556 

51094.0 

86. 6665 

278238.5 

- 95255.8 

- 155867.7 

8.4174 

- 361289.4 

6.5982 

3900 

14.7629 

52570.0 

87.0498 

286924.4 

- 93779.9 

- 156119 . 1 

8. 1873 

- 361316.5 

6.0654 

4000 

14.7698 

54046.6 

87.4237 

295648.2 

- 92303.3 

- 156372. 5 

7.9684 

- 361344.3 

5.5593 

4100 

14.7761 

55523.9 

87.7885 

304408.9 

- 90826.0 

- 156627.9 

7.7599 

- 361372.7 

5.0777 

4200 

14.7820 

57001.8 

88.1446 

313205.6 

- 89348.1 

- 156885.1 

7.5609 

- 361401.9 

4.6191 

4300 

14.7875 

58480. 3 

88.4925 

322037.5 

- 87869.6 

- 157144.2 

7.3708 

- 361432.1 

4.1817 

4400 

14.7927 

59959. 3 

88. 8325 

330903.8 

- 86390.6 

- 157405.2 

7.1893 

- 361463.3 

3.7643 

4500 

14.7975 

61438. 8 

89. 1650 

339803.8 

- 84911.1 

- 157668.0 

7.0155 

- 361495.6 

3.3653 

4600 

14.8020 

62918. 8 

89.4903 

348736.6 

- 83431.1 

- 157932.7 

6.8489 

- 361529.3 

2.9836 

4700 

14.8062 

64399. 2 

89.8087 

357701.6 

- 81950.7 

- 158199.1 

6.6889 

- 361564.3 

2.6182 

4800 

14.8102 

65880 . 0 

90. 1204 

366698.1 

- 80469.8 

- 158467.3 

6.5355 

- 361600.7 

2.2679 

4900 

14.8140 

67361. 2 

90.4259 

375725.5 

- 78988.6 

- 158737.2 

6.3883 

- 361638.7 

1.9319 

5000 

14.8175 

68842. 8 

90.7252 

384783.1 

- 77507 . 1 

- 159008.9 

6.2465 

- 361678.4 

1.6093 

5100 

14.8208 

70324.7 

91.0186 

393870.3 

- 76025.1 

- 159282.3 

6. 1102 

- 361719. 8 

1.2993 

5200 

14.8240 

71807.0 

91.3065 

402986.6 

- 74542.9 

- 159557.4 

5.9788 

- 361763.1 

1.0012 

5300 

14.8269 

73289.5 

91.5889 

412131.4 

- 73060.4 

- 159834. 1 

5.8521 

- 361808.3 

0.7143 

5400 

14.8297 

74772. 3 

91.8660 

421304.2 

- 71577.5 

- 160112.5 

5.7300 

- 361855.5 

0.4380 

5500 

14.8324 

76255.5 

92.1382 

430504.4 

- 70094.4 

- 160392.6 

5.6120 

- 361904.7 

0. 1718 

5600 

14.8349 

77738. 8 

92.4054 

439731.7 

- 68611.1 

- 160674.3 

5.4981 

- 361956.2 

- 0.0850 

5700 

14.8373 

79222.4 

92.6680 

448985 .4 

- 67127.4 

- 160957.6 

5.3882 

- 362009.9 

- 0.3329 

5800 

14.8396 

80706. 3 

92. 9261 

458265.1 

- 65643.6 

- 161242.5 

5.2816 

- 362065.9 

- 0.5722 

5900 

14.8417 

82190. 3 

93.1798 

467570.5 

- 64159.5 

- 161529.0 

5. 1786 

- 362124.4 

- 0.8034 

6000 

14. 8438 

83674. 6 

93.4293 

476900.9 

- 62675.3 

- 161817.1 

5.0788 

- 362185.3 

- 1.0270 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Melting point of 
B, 2313° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(39) (B0Cl) 3 (gas); molecular weight, 186.831 

| I 1 Formation from assigned I Formation from 


T, 

r° 

^ p i 

h t ~ h & 

5 r- 

1 

k - 

i 

H h 

reference 

elements 

gaseous 

atoms 

°K 

cal/mole °K 

cai/mole 

cal/mole °K 

cal/mole 

cal/mole 


log - „ Kf 

A Hf t 

iog.o K 







cal/mole 


cal/mole 












0 

100 

15.0705 

0 

1043.5 

64.0641 

5362.9 

- 401201.1 

- 396026.2 

851.0493 

- 1062518.2 

2272.0110 

200 

23.1540 

2983.0 

77 . 1848 

12453.9 

- 399261.6 

- 396458.6 

418.0981 

- 1065242.1 

1109.7751 

298.15 

28.8075 

5544.6 

87.5307 

20552.6 

- 396700.0 

- 396700.0 

275.4500 

- 1067221.8 

726.2692 

300 

28.9017 

5598.0 

87.7092 

20714.7 

- 396646.6 

- 396703.3 

273.6564 

- 1067254.0 

721 . 4452 

400 

33.4409 

8724.0 

96.6708 

29944.3 

- 393520.6 

- 396865.8 

201.3939 

- 1068763.8 

526.9501 

500 

36.9720 

12252.5 

104.5298 

40012.4 

- 389992.1 

- 396941.9 

158.0231 

- 1069880.4 

410. 1069 

600 

39.6428 

16089.7 

111.5183 

50821.3 

- 386155.0 

- 396923.8 

129.1076 

- 1070686.2 

332.1407 

700 

41.6434 

20158.8 

117.7869 

62292.1 

- 382085.9 

- 396839.5 

108.4570 

- 1071250.0 

276.4147 

800 

43. 1481 

24401.9 

123.4505 

74358.6 

- 377842.8 

- 396713.9 

92.9717 

- 1071626.2 

234. 6017 

900 

44.2926 

28776.4 

128.6017 

86965. 1 

- 373468.2 

- 396579. 1 

80.9326 

- 1071856.4 

202.0713 

1000 

45.1755 

33251.7 

133.3161 

100064.4 

- 368992.9 

- 396447.9 

71.3045 

- 1071972.2 

176.0428 

1100 

45.8665 

37805.2 

137.6555 

113615.8 

- 364439.5 

- 396335.4 

63.4294 

- 1071997.1 

154.7453 

1200 

46.4153 

42420.3 

141.6708 

127584.7 

- 359824.4 

- 396250.4 

56.8683 

- 1071949.1 

136. 9976 

1300 

46. 8570 

47084.7 

145.4041 

141940.6 

- 355160.0 

- 396191.3 

51.3180 

- 1071842.0 

121.9814 

1400 

47.2170 

51789.0 

148.8902 

156657.2 

- 350455.7 

- 396154.8 

46.5606 

- 1071686.4 

109.1120 

1500 

47.5138 

56526.0 

152.1582 

171711.4 

- 345718.6 

- 396136.7 

42.4380 

- 1071490.5 

97.9603 

1600 

47.7611 

61290. 1 

155.2328 

187082.4 

- 340954.5 

- 396135.8 

38.8311 

- 1071261.0 

88.2045 

1700 

47.9690 

66076.9 

158.1348 

202752.2 

- 336167.7 

- 396151.3 

35.6482 

- 1071003.1 

79.5984 

1800 

48. 1454 

70882.9 

160.8817 

218704.2 

- 331361.8 

- 396183.5 

32.8189 

- 1070721.0 

71.9505 

1900 

48.2963 

75705.1 

163.4889 

234923.9 

- 326539.5 

- 396232.1 

30.2871 

- 1070418.2 

65. 1095 

2000 

48.4262 

80541.4 

165.9696 

251397.8 

- 321703.2 

- 396296.4 

28.0083 

- 1070097.7 

58.9544 

2100 

48.5389 

85389.8 

168.3351 

268114.0 

- 316854.8 

- 396376.3 

25.9460 

- 1069761.8 

53.3872 

2200 

48.6372 

90248.7 

170.5955 

285061.3 

- 311995.9 

- 396471.2 

24.0706 

- 1069412.6 

48.3277 

2300 

48.7235 

95116.8 

172.7594 

302229.8 

- 307127.8 

- 396580.7 

22.3582 

- 1069051.9 

43.7097 

02400 

48.7996 

99993.1 

174.8347 

319610.2 

- 302251.6 

- 412755.0 

20.7324 

- 1068681.1 

39. 4780 

2500 

48.8670 

104876.5 

176.8282 

337194.1 

- 297368.2 

- 412896.6 

19.2289 

- 1068301.7 

3 5 * 5862 

2600 

48.9271 

109766.2 

178.7460 

354973.4 

- 292478.4 

- 413041.9 

17.8405 

- 1067914.8 

31.9951 

2700 

48.9808 

114661.7 

180.5936 

372940.9 

- 287583.0 

- 413191.2 

16.5545 

- 1067521.4 

28.6711 

2800 

49.0290 

119562.2 

182.3758 

391089.9 

- 282682.4 

- 413345. 1 

15.3597 

- 1067122.6 

25.5858 

2900 

49.0724 

124467.3 

184.0970 

409414.0 

- 277777.3 

- 413503.9 

14.2471 

- 1066719.2 

22.7143 

3000 

49.1116 

129376.5 

185.7613 

427907.4 

- 272868.1 

- 413667.7 

13.2077 

- 1066311.9 

20.0353 

3100 

49. 1472 

134289.5 

187.3723 

446564.5 

- 267955.1 

- 413836.8 

12.2361 

- 1065901.6 

17.5300 

3200 

49.1796 

139205.9 

188.9332 

465380.2 

- 263038.7 

- 414011.2 

11.3236 

- 1065488.8 

15.1823 

3300 

49.2091 

144125.3 

190.4469 

484349.6 

- 258119.3 

- 414191.1 

10.4672 

- 1065074.3 

12.9777 

3400 : 

49.2361 

149047.6 

191.9164 

503468 . 1 

- 253197.0 

- 414376.4 

9.6602 

— 1064658 . 5 

10.9036 

3500 

49.2609 

153972.5 

193.3440 

522731.5 

- 248272.1 

- 414567.2 

8.8986 

- 1064242.1 

8.9487 

3600 

49.2837 

158899.7 

194.7320 

542135.6 

- 243344.9 

- 414763.4 

8.1796 

- 1063825.5 

7. 1032 

3700 

49. 3046 

163829.2 

196.0826 

561676.6 

- 238415.5 

- 414965.0 

7.4993 

- 1063409.3 

5 . 3582 

3800 

49.3240 

168760.6 

197.3978 

581350.9 

- 233484.0 

- 415171.9 

6.8541 

- 1062993.8 

3 * 7056 

3900 

49.3419 

173693.9 

198.6792 

601155.1 

- 228550.7 

- 415384.1 

6.2416 

- 1062579.6 

2.1384 

4000 

49.3585 

178629.0 

199.9287 

621085.7 

- 223615.7 

- 415601.4 

5.6595 

- 1062167.0 

0. 6501 

4100 

49.3739 

183565.6 

201.1477 

641139.8 

- 218679.0 

- 415823.7 

5.1056 

- 1061756.4 

- 0.7650 

4200 

49.3883 

188503.7 

202.3376 

661314.3 

- 213740.9 

- 416051.1 

4.5776 

- 1061348.2 

- 2.1122 

4300 

49.4016 

193443.2 

203.4999 

681606.4 

- 208801.4 

- 416283.4 

4.0737 

- 1060942.7 

- 3. 3963 

4400 

49.4141 

198384.0 

204.6358 

702013.4 

- 203860.6 

- 416520.5 

3.5930 

- 1060540.4 

- 4. 6215 

4500 

49.4258 

203326.0 

205.7464 

722532.7 

- 198918.6 

- 416762.3 

3.1335 

- 1060141.5 

- 5.7919 

4600 

49.4367 

208269.1 

206.8328 

743161.8 

- 193975.5 

- 417008.8 

2.6932 

- 1059746.3 

- 6.9109 

4700 

49.4469 

213213.3 

207.8961 

763898.5 

- 189031.3 

- 417259.8 

2.2711 

- 1059355.3 

- 7.9819 

4800 

49.4565 

218158.5 

208.9373 

784740.3 

- 184086.1 

- 417515.3 

1.8668 

- 1058968.5 

- 9.0079 

4900 

49.4656 

223104.6 

209.9571 

805685.2 

- 179140.0 

- 417775.3 

1.4791 

- 1058586.5 

- 9.9917 

5000 

49.4741 

228051.6 

210.9565 

826731.1 

- 174193.0 

- 418039.6 

1.1060 

- 1058209.4 

- 10.9358 

5100 

49.4821 

232999.4 

211.9363 

847875.9 

- 169245.2 

- 418308.2 

0.7480 

- 1057837.5 

- 11.8426 

5200 

49.4896 

237948.0 

212.8973 

869117.7 

- 164296.6 

- 418581.0 

0.4029 

- 1057471.1 

- 12.7141 

5300 

49. 4968 

242897.3 

213.8400 

890454.7 

- 159347.3 

- 418858.0 

0.0708 

- 1057110.5 

- 13. 5525 

5400 

49. 5035 

247847.4 

214.7653 

911885.1 

- 154397.3 

- 419139.1 

- 0.2490 

- 1056755.8 

- 14.3596 

5500 

49.5099 

252798.0 

215.6737 

933407.2 

- 149446.6 

- 419424.3 

- 0.5578 

- 1056407.4 

- 15.1370 

5600 

49.5159 

257749.3 

216.5658 

955019.3 

- 144495.3 

- 419713.5 

- 0.8554 

- 1056065.5 

- 15.8865 

5700 

49.5217 

262701.2 

217.4423 

976719.9 

- 139543.4 

- 420006.7 

- 1.1423 

- 1055730.4 

- 16.6094 

5800 

49.5271 

267653.6 

218.3036 

998507.3 

- 134591.0 

- 420303.8 

- 1.4205 

— 1055402 • 3 

- 17. 3072 

5900 

49.5323 

272606.6 

219.1503 

1020380.1 

- 129638.0 

- 420604.8 

- 1.6888 

- 1055081.4 

- 17.9811 

6000 

49.5372 

277560.1 

219.9828 

1042336.9 

- 124684.6 

- 420909.7 

- 1.9485 

- 1054767.9 

- 18.6323 


a A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

B, 2313* K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(38) BOC1 (gas)j molecular weight, 62.277 


K 

°K 

r° 

cal/mole °K 

H f~ h 6. 

cal/mole 

co 
* T ' 

cal/mole °K 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

'°9|0 K f 

A Hf, 
cal/mole 

i ° g l0 * 

0 


0 


0 

- 90510.1 

- 88084. 3 

, 

- 309400.0 


too 

7.2239 

699.6 

46. 8935 

3989.7 

- 89810 . 5 

- 88085.6 

193.2749 

- 310249.5 

666.9288 

200 

9.0902 

1511.0 

52.4412 

8977.3 

- 88999.2 

- 88064.8 

97.0290 

- 310992.7 

327.5880 

298 . lb 

10.5555 

2481 . 1 

56. 3680 

14325.1 

- 88029.1 

- 88029 . 1 

65.3580 

- 311536.4 

215.6310 

300 

10.5765 

2500.6 

56.4334 

14429.4 

- 88009.5 

- 88028.4 

64.9599 

- 311545.3 

214.2228 

400 

11.4695 

3606.4 

59.6083 

20237.0 

- 86903.8 

- 88018.8 

48.9292 

- 311984.8 

157.4479 

500 

12.0709 

4785. 0 

62.2359 

26332.9 

- 85725.1 

- 88041.7 

39.3103 

- 312354.6 

123.3382 

600 

12.5280 

6015. 8 

64.4787 

32671.4 

- 84494.3 

- 88083.9 

32.8955 

- 312671.4 

100.5732 

700 

12.8952 

7287. 6 

66.4384 

39219.3 

- 83222.5 

- 88140.4 

28.3111 

- 312943.9 

84.2970 

800 

13.1954 

8592. 7 

68. 1806 

45951.8 

- 81917.5 

- 88207.9 

24. 8699 

- 313178.6 

72.0799 

900 

13.4417 

9924. 9 

69.7495 

52849.6 

- 80585.2 

- 88288.9 

22.1915 

- 313381.3 

62.5711 

1000 

13.6444 

11279 . 5 

71. 1766 

59897.0 

- 79230.6 

- 88382.3 

20.0466 

- 313557.0 

54.9594 

L 100 

13.8117 

12652.6 

72.4851 

67081.0 

- 77857.5 

- 88489.5 

18.2897 

- 313710. 1 

48.7284 

1200 

13.9505 

14040.9 

73.6930 

74390.7 

- 76469.2 

- 88611.2 

16.8237 

- 313844. 1 

43.5335 

1300 

14.0662 

15441.9 

74.8143 

81816.7 

- 75068.2 

- 88745.3 

15.5816 

- 313962.2 

39. 1360 

1400 

14. 1633 

16853. 6 

75.8604 

89351.0 

- 73656.6 

- 88889.6 

14.5150 

- 314066. 8 

35.3655 

1500 

14.2454 

18274 . 1 

76.8405 

96986.6 

- 72236.0 

- 89042.1 

13.5892 

- 314160.0 

32.0966 

1600 

14.3151 

19702.2 

77. 7621 

104717.2 

- 70807.9 

- 89201.7 

12.7777 

- 314243.4 

29.2355 

1700 

14.3748 

21136.8 

78.6318 

112537.3 

- 69373.3 

- 89367.9 

12.0604 

- 314318.4 

26.7104 

1800 

14.4262 

22576.9 

79.4550 

120442.0 

- 67933.2 

- 89540.5 

11.4215 

- 314386.3 

24.4654 

1900 

14.4707 

24021. 8 

80.2362 

128426.9 

- 66488.3 

- 89719.2 

10.8488 

- 314447.9 

22.4563 

2000 

14.5094 

25470. 9 

80.9794 

136488.0 

- 65039.3 

- 89903.7 

10. 3324 

- 314504.1 

20.6477 

2100 

14.5433 

26923. 5 

81.6882 

144621.6 

- 63586.6 

- 90093.8 

9.8641 

- 314555.6 

19.0111 

2200 

14.5732 

28379. 4 

82.3654 

152824.6 

- 62130.7 

- 90289.2 

9.4373 

- 314603. 0 

17.5231 

2300 

14.5995 

29838 . 1 

83.0138 

161093.7 

- 60672.1 

- 90489.7 

9.0470 

- 314646.8 

16.1642 

02400 

14.6229 

31299. 2 

83.6357 

169426.4 

- 59210.9 

- 96045.4 

8. 6699 

- 314687.5 

14.9184 

2500 

14.6438 

32762.6 

84.2331 

177820.1 

- 57747.6 

- 96257. 1 

8.3197 

- 314725.4 

13.7722 

2600 

14.6624 

34227. 9 

84.8078 

186272.3 

- 56282.3 

- 96470.1 

7.9958 

- 314761.0 

12.7139 

2700 

14.6792 

35695. 0 

85,3614 

194780.9 

- 54815.2 

- 96684.6 

7.6951 

- 314794.6 

11.7340 

2800 

14.6943 

37163.7 

85. 8956 

203343.9 

- 53346.5 

- 96900.7 

7.4153 

- 314826. 5 

10.8240 

2900 

14.7079 

38633. 8 

86.4115 

211959.4 

- 51876.3 

- 97118.5 

7. 1542 

- 314857.0 

9.9766 

3000 

14.7203 

40105.2 

86.9103 

220625.6 

- 50404.9 

- 97338.1 

6.9098 

- 314886.2 

9.1857 

3100 

14.7316 

41577. 8 

87.3932 

229340.9 

- 48932.3 

- 97559.5 

6.6811 

- 314914.5 

8.4457 

3200 

14.7419 

43051. 5 

87.8610 

238103.8 

- 47458.6 

- 97782.8 

6.4657 

- 314942.0 

7.7519 

3300 

14.7512 

44526. 2 

88.3148 

246912.7 

- 45984.0 

- 98007.9 

6. 2633 

- 314969.0 

7.1001 

3400 

14.7599 

46001. 7 

88.7553 

255766.3 

- 44508.4 

- 98234.9 

6.0721 

- 314995.6 

6.4866 

3500 

14.7678 

47478. 1 

89. 1833 

264663.3 

- 43032.0 

- 98463. 7 

5.8914 

- 315022.0 

5.9081 

3600 

14.7750 

48955. 3 

89.5994 

273602.6 

- 41554.9 

- 98694.4 

5.7205 

- 315048.4 

5.3617 

3700 

14.7818 

50433. 1 

90.0043 

282582.8 

- 40077.0 

- 98926.9 

5.5585 

- 315075.0 

4.8448 

3800 

14.7880 

51911.6 

90. 3986 

291603.1 

- 38598.5 

- 99161.2 

5.4045 

- 315101.8 

4.3550 

3900 

14.7937 

53390. 7 

90. 7828 

300662.2 

- 37119.5 

- 99397.2 

5.2581 

- 315129. 1 

3.8903 

4000 

14.7991 

54870. 3 

91.1574 

309759.3 

- 35639.8 

- 99635.0 

5.1187 

- 315156.9 

3.4489 

4100 

14.8041 

56350. 5 

91.5229 

318893.4 

- 34159.7 

- 99874.6 

4.9858 

- 315185.4 

3.0289 

4200 

14.8087 

57831 . 1 

91.8797 

328063.6 

- 32679.0 

- 100115.7 

4.8588 

- 315214.8 

2.6289 

4300 

14.8130 

59312.2 

92.2282 

337269.0 

- 31197.9 

- 100358.6 

4.7374 

- 315245.0 

2.2474 

4400 

14.8170 

60793.7 

92.5688 

346509.0 

- 29716.4 

- 100603.0 

4.6214 

- 315276.4 

1.8833 

4500 

14.8208 

62275.6 

92.9018 

355782.6 

- 28234.5 

- 100849.1 

4.5104 

- 315308.8 

1.5353 

4600 

14.8243 

63757.9 

93.2276 

365089.1 

- 26752.3 

- 101096.7 

4.4037 

- 315342.6 

1.2024 

4700 

14.8277 

65240. 5 

93.5465 

374427.8 

- 25269.7 

- 101345.8 

4.3013 

- 315377.7 

0.8836 

4800 

14.8308 

66723.4 

93.8587 

383798.2 

- 23786.7 

- 101596.5 

4.2030 

- 315414.2 

0.5781 

4900 

14. 8337 

68206.6 

94. 1645 

393199.4 

- 22303.5 

- 101848.6 

4 . 1086 

- 315452.3 

0.2850 

5000 

14.8365 

69690 . 1 

94.4642 

402630.8 

- 20820.0 

- 102102.2 

4.0175 

- 315492.1 

0.0036 

5100 

14.8391 

71173. 9 

94.7580 

412092.0 

- 19336.2 

- 102357.2 

3.9300 

- 315533.7 

- 0.2668 

5200 

14.8415 

72657. 9 

95.0462 

421582.3 

- 17852.2 

- 102613.7 

3.8455 

- 315577.0 

- 0.5269 

5300 

14.8439 

74142. 2 

95.3289 

431101.1 

- 16367.9 

- 102871.5 

3.7640 

- 315622.3 

- 0.7771 

5400 

14.8461 

75626. 7 

95.6064 

440647.9 

- 14883.4 

- 103130.7 

3.6854 

- 315669.6 

- 1.0181 

5500 

14.8481 

77111.4 

95. 8788 

450222.2 

- 13398.7 

- 103391.3 

3.6093 

- 315719.0 

- 1.2504 

5600 

14.8501 

78596.3 

96. 1464 

459823.5 

- 11913.8 

- 103653.2 

3.5359 

- 315770.6 

- 1.4745 

5700 

14.8520 

80081.4 

96.4093 

469451.3 

- 10428.7 

- 103916.5 

3.4650 

- 315824.4 

- 1.6907 

5800 

14.8537 

81566. 7 

96.6676 

479105.2 

- 8943.4 

- 104181.0 

3.3961 

- 315880.5 

- 1.8995 

5900 

14.8554 

83052. 2 

96.9215 

488784.7 

- 7458.0 

- 104446.9 

3.3295 

- 315939.1 

- 2.1012 

6000 

14.8570 

84537. 8 

97. 1712 

498489.3 

- 5972.3 

- 104714.0 

3.2650 

- 316000.1 

- 2.2963 


3 A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
B, 2313° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(37) B 2 0 3 (crystal, liquid); molecular weight, 69.64 


T, 

°K 

r° 

H T ~ H o° 

c° 


H T' 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

cal/mole °K 

cat/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A Hf)f, 
cal/mole 

log ,0 K f 

A H-f , 
cal/mole 

o 

CP 

o 

0 

iOO 

4.987 

0 

181.6 

0 

2.624 

0 

80.8 

- 307558.3 

- 307376.7 

- 303862.8 

- 304733.7 

652.9309 

- 748383.8 

- 750834.5 

1606.5150 

200 

10.499 

967.3 

7.850 

602.7 

- 306591.0 

- 305151.5 

319.7453 

- 752717.0 

785.2309 

298,15 

15.050 

2218.3 

12.870 

1618.9 

- 305340.0 

- 305340.0 

209.9439 

- 754009.9 

514.2509 

300 

15.137 

2246.9 

12.976 

1645.9 

- 305311.4 

- 305340.7 

208.5658 

- 754028.8 

510. 8450 

400 

IB . 43 

3936.3 

17.813 

3188.9 

- 303622.0 

- 305369.3 

152.9530 

- 754887.2 

373.4480 

500 

21.12 

5920.1 

22.233 

5196.4 

- 301638.2 

- 305300.3 

119.5885 

- 755428.8 

290.9327 

600 

23.26 

8142.1 

26.273 

7621.7 

- 299416.2 

- 305133 . 1 

97.3526 

- 755719.7 

235.8899 

700 

t > 723 . 15 

25.15 

10564.4 

30.003 

10437.7 

- 296993.9 

- 304877.8 

81 . 4819 

- 755802.6 

196.5645 

25.57 

11151.5 

30.833 

11145.4 

- 296406.8 

- 304062.0 

78.2709 

- 753962.7 

188.6046 

723.15 

30.45 

16778.2 

38.614 

11145.4 

- 290780.1 

- 298623.9 

78.2709 

- 748818.2 

188.6046 

800 

30.45 

19118.3 

41.6893 

14233.1 

- 288440.0 

- 298582.3 

69.7589 

- 749748.9 

167.2400 

900 

30.45 

22163.3 

45.2758 

18584.9 

- 285395.0 

- 297880.4 

60.7067 

- 749200.7 

144.4911 

1000 

30.45 

25208.3 

48.4840 

23275.7 

- 282350.0 

- 297250.9 

53.4812 

- 748650.1 

126.3053 

1100 

30.45 

28253.3 

51.3862 

28271.5 

- 279305.0 

- 296688.3 

47.5812 

- 748097.6 

111.4370 

1200 

30.45 

31298.3 

54.0357 

33544.5 

- 276260.0 

- 296187.2 

42.6733 

- 747543.8 

99.0560 

1300 

30.45 

34343.3 

56.4730 

39071.6 

- 273215.0 

- 295737.8 

38.5273 

- 746989.0 

88.5875 

1400 

30.45 

37388.3 

58.7296 

44833.1 

- 270170.0 

- 295331.6 

34.9784 

- 746433.2 

79.6211 

1500 

30.45 

40433.3 

60.8304 

50812.3 

- 267125.0 

- 294960.9 

31.9069 

- 745876.9 

71.8561 

1600 

30.45 

43478.3 

62.7956 

56994.7 

- 264080.0 

- 294620.9 

29.2227 

- 745319.9 

65.0668 

1700 

30.45 

46523.3 

64.6416 

63367.5 

- 261035.0 

- 294308.2 

26.8567 

- 744762.6 

59.0807 

1800 

30.45 

49568.3 

66.3821 

69919.5 

- 257990.0 

- 294020.7 

24.7559 

- 744204.9 

53.7637 

1900 

30.45 

52613.3 

68.0285 

76640.8 

- 254945.0 

- 293756.2 

22.8779 

- 743647.1 

49.0099 

2000 

30.45 

55658.3 

69.5903 

83522.4 

- 251900.0 

- 293512.8 

21.1893 

- 743089.1 

44.7348 

2100 

30.45 

58703.3 

71.0760 

90556.3 

- 248855.0 

- 293289.2 

19.6626 

- 742531.1 

40.8697 

2200 

30.45 

61748.3 

72.4925 

97735.3 

- 245810.0 

- 293083.9 

18.2756 

- 741973.2 

37.3586 

2300 

30.45 

64793.3 

73.8461 

105052.7 

- 242765.0 

- 292895.8 

17.0103 

- 741415.6 

34.1552 

c 2400 

30.45 

67838.3 

75.1420 

112502.6 

- 239720.0 

- 303424.2 

15.8141 

- 740858.4 

31.2210 

2500 

30.45 

70883.3 

76.3851 

120079.4 

- 236675.0 

- 303270.3 

14.7093 

- 740301.7 

28.5235 

2600 

30.45 

73928.3 

77.5793 

127778.0 

- 233630.0 

- 303124.3 

13.6899 

- 739745.9 

26.0355 

2700 

30.45 

76973.3 

78.7285 

135593.7 

- 230585.0 

- 302986.1 

12.7465 

- 739191.0 

23.7334 

2800 

30.45 

80018.3 

79.8359 

143522.3 

- 227540.0 

- 302855.5 

11.8707 

- 738637.2 

21.5974 

2900 

30.45 

83063.3 

80.9045 

151559.6 

- 224495.0 

- 302732.3 

11.0559 

- 738084.9 

19.6102 

3000 

30.45 

86108.3 

81.9368 

159702.0 

- 221450.0 

- 302616.4 

10.2953 

- 737534.1 

17.7569 

3100 

30.45 

89153.3 

82.9352 

167945.8 

- 218405.0 

- 302507.5 

9.5847 

- 736985.1 

16.0244 

3200 

30.45 

92198.3 

83.9020 

176287.9 

- 215360.0 

- 302405.4 

8.9180 

- 736438.1 

14.4014 

3300 

30.45 

95243.3 

84.8390 

184725.2 

- 212315.0 

- 302309.9 

8.2926 

- 735893.4 

12.8779 

3400 

30.45 

98288.3 

85.7480 

193254.8 

- 209270.0 

- 302220.7 

7.7038 

- 735351.1 

11.4451 

3500 

30.45 

101333.3 

86.6306 

201873.9 

- 206225.0 

- 302137.6 

7.1486 

- 734811.5 

10.0951 

3600 

30.45 

104378.3 

87.4884 

210580.1 

- 203180.0 

- 302060.4 

6.6248 

- 734274.8 

8.8211 

3700 

30.45 

107423.3 

88.3227 

219370.8 

- 200135.0 

- 301988.9 

6.1294 

- 733741.2 

7.6168 

3800 

30.45 

110468.3 

89.1348 

228243.9 

- 197090.0 

- 301922.8 

5.6601 

- 733210.9 

6.4767 

3900 

30.45 

113513.3 

89.9257 

237197.1 

- 194045.0 

- 301861.9 

5.2149 

- 732684.1 

5.3959 

4000 

30.45 

116558.3 

90.6967 

246228.4 

- 191000.0 

- 301805.9 

4.7920 

- 732161.0 

4.3698 

4100 

30.45 

119603.3 

91.4486 

255335.8 

- 187955.0 

- 301754.8 

4.3899 

- 731641.8 

3.3945 

4200 

30.45 

122648.3 

92. 1823 

264517.5 

- 184910.0 

- 301708.2 

4.0069 

- 731126.6 

2. 4663 

4300 

30.45 

125693.3 

92.8988 

273771.7 

- 181865.0 

- 301666. 1 

3.6416 

- 730615.7 

1.5819 

4400 

30.45 

128738.3 

93.5989 

283096.7 

- 178820.0 

- 301628.1 

3.2933 

- 730109.2 

0.7383 

4500 

30.45 

131783.3 

94.2832 

292491.0 

- 175775.0 

- 301594.3 

2.9607 

- 729607.2 

- 0.0673 

4600 

30.45 

134828.3 

94.9524 

301952.9 

- 172730.0 

- 301564.3 

2.6422 

- 729110.0 

- 0.8373 

4700 

30.45 

137873.3 

95.6073 

311480.9 

- 169685.0 

- 301538.0 

2.3371 

- 728617.6 

- 1.5740 

4800 

30.45 

140918.3 

96.2484 

321073.9 

- 166640.0 

- 301515.4 

2.0450 

- 728130.3 

- 2.2796 

4900 

30.45 

143963.3 

96.8762 

330730.2 

- 163595.0 

- 301496.2 

1.7651 

- 727648.1 

- 2.9559 

5000 

30.45 

147008.3 

97.4914 

340448.7 

- 160550.0 

- 301480.4 

1.4960 

- 727171.2 

- 3.6048 

5100 

30.45 

150053.3 

98.0944 

350228.1 

- 157505.0 

- 301467.8 

1.2378 

- 726699.7 

- 4.2278 

5200 

30.45 

153098.3 

98.6857 

360067.2 

- 154460.0 

- 301458.4 

0.9892 

- 726233.8 

- 4.8264 

5300 

30.45 

156143.3 

99.2657 

369964.8 

- 151415.0 

- 301452.0 

0.7501 

- 725773.6 

- 5.4021 

5400 

30.45 

159188.3 

99.8349 

379919.9 

- 148370.0 

- 301448.6 

0.5200 

- 725319.2 

- 5.9561 

5500 

30.45 

162233.3 

100.3936 

389931.4 

- 145325.0 

- 301448.0 

0.2981 

- 724870.8 

- 6. 4897 

5600 

30.45 

165278.3 

100.9422 

399998.3 

- 142280.0 

- 301450.2 

0.0842 

- 724428.3 

- 7.0039 

5700 

30.45 

168323.3 

101.4812 

410119.6 

- 139235.0 

- 301455.1 

- 0.1218 

- 723992.0 

- 7.4997 

5800 

30.45 

171368.3 

102.0108 

420294.2 

- 136190.0 

- 301462.6 

- 0.3214 

- 723562.0 

- 7.9781 

5900 

30.45 

174413.3 

102.5313 

430521.4 

- 133145.0 

- 301472.7 

- 0.5138 

- 723138.3 

- 8.4401 

6000 

30.45 

177458.3 

103.0431 

440800.2 

- 130100.0 

- 301485.2 

- 0.6999 

- 722721.1 

- 8.8864 


q Hq refers to crystal state. 

^Melting point. 

C A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
8, 2313° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(36) B 2 0 3 (glass, liquid); molecular weight, 63.64 


T y 

°K 

C p, 

cal/mole °K 

H j -#0, a 

cal/mole 

C° 

^ T ' 

cal/mole °K 

-(Ff-Hfr? 

cal/mole 

"r, 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf) fy 
cal/mole 

o 

iQ 

o 

3 

A Hf, 
cal/mole 

\og lo K 

298.15 

14.25 

6578.3 

18.64 

-1020.8 

-300980.0 

-300980.0 

208.0091 

-749649.9 

512.3161 

300 

14.35 

6604.3 

18.73 

-985.3 

-300954.0 

-300983.3 

206.6490 

-749671.4 

508.9282 

400 

18.43 

8261.8 

23.47 

1126.2 

-299296.5 

-301043.8 

151.8261 

-750561.7 

372. 3210 

.500 

21.12 

10245.6 

27.88 

3694.4 

-297312.7 

-300974.8 

118.9320 

-751103.3 

290.2762 

b 560 

30.45 

11810.3 

30.8285 

5453 . 7 

-295748.0 

-300160.1 

104.6632 

-749908.4 

254.6578 

560 

30.45 

11810.3 

30.8285 

5453.7 

-295748.0 

-300160. 1 

104.6632 

-749908.4 

254.6578 

600 

30.45 

13028.3 

32.9294 

6729.3 

-294530.0 

-300246.9 

97.0276 

-750833.5 

235.5649 

700 

30.45 

16073.3 

37.6233 

10263.0 

-291485.0 

-299368.9 

81.4274 

-750293.7 

196.5100 

800 

30.45 

19118.3 

41.6893 

14233. 1 

-288440.0 

-298582.3 

69.7589 

-749748.9 

167.2400 

900 

30.45 

22163.3 

45.2758 

18584.9 

-285395.0 

-297880.4 

60.7067 

-749200.7 

144.4911 

1000 

30.45 

25208.3 

48.4840 

23275.7 

-282350.0 

-297250.9 

53.4812 

-748650.1 

126.3053 

1100 

30.45 

28253.3 

51.3862 

28271.5 

-279305.0 

-296688.3 

47.5812 

-748097.6 

111.4370 

1200 

30.45 

31298.3 

54.0357 

33544.5 

-276260.0 

-296187.2 

42.6733 

-747543.8 

99.0560 

1300 

30.45 

34343.3 

56.4730 

39071.6 

-273215.0 

-295737.8 

38.5273 

-746989.0 

88.5875 

1400 

30.45 

37388.3 

58.7296 

44833.1 

-270170.0 

-295331.6 

34.9784 

-746433.2 

79.6211 

1500 

30.45 

40433.3 

60. 8304 

50812.3 

-267125.0 

-294960.9 

31.9069 

-745876.9 

71.8561 

1600 

30.45 

43478.3 

62.7956 

56994.7 

-264080.0 

-294620.9 

29.2227 

-745319.9 

65.0668 

1700 

30.45 

46523.3 

64.6416 

63367.5 

-261035.0 

-294308.2 

26.8567 

-744762.6 

59.0807 

1800 

30.45 

49568. 3 

66.3821 

69919.5 

-257990.0 

-294020.7 

24. 7559 

-744204.9 

53. 7637 

1900 

30.45 

52613.3 

68.0285 

76640.8 

-254945.0 

-293756.2 

22.8779 

-743647.1 

49.0099 

2000 

30.45 

55658.3 

69.5903 

83522.4 

-251900.0 

-293512.8 

21.1893 

-743089.1 

44.7348 

2100 

30.45 

58703.3 

71.0760 

90556.3 

-248855.0 

-293289.2 

19.6626 

-742531.1 

40.8697 

2200 

30.45 

61748.3 

72.4925 

97735.3 

-245810.0 

-293083.9 

18.2756 

-741973.2 

37.3586 

2300 

30.45 

64793.3 

73.8461 

105052.7 

-242765.0 

-292895.8 

17.0103 

-741415.6 

34.1552 

® 2 400 

30.45 

67838.3 

75.1420 

112502.6 

-239720.0 

-303424.2 

15.8141 

-740858.4 

31.2210 

2500 

30.45 

70883.3 

76.3851 

120079.4 

-236675.0 

-303270.3 

14.7093 

-740301.7 

28.5235 

2600 

30.45 

73928.3 

77.5793 

127778.0 

-233630.0 

-303124.3 

13.6899 

-739745.9 

26.0355 

2700 

30.45 

76973.3 

78.7285 

135593.7 

-230585.0 

-302986. 1 

12. 7465 

-739191.0 

23.7334 

2800 

30.45 

80018.3 

79.8359 

143522.3 

-227540.0 

-302855.5 

11.8707 

-738637.2 

21.5974 

2900 

30.45 

83063.3 

80.9045 

151559.6 

-224495.0 

-302732.3 

11.0559 

-738084.9 

19.6102 

3000 

30.45 

86108.3 

81.9368 

159702.0 

-221450.0 

-302616.4 

10.2953 

-737534.1 

17.7569 

3100 

30.45 

89153.3 

82.9352 

167945.8 

-218405.0 

-302507.5 

9.5847 

-736985.1 

16.0244 

3200 

30.45 

92198.3 

83.9020 

176287.9 

-215360.0 

-302405.4 

8.9180 

-736438.1 

14.4014 

3300 

30.45 

95243.3 

84.8390 

184725.2 

-212315.0 

-302309.9 

8.2926 

-735893.4 

12.8779 

3400 

30.45 

98288.3 

85.7480 

193254.8 

-209270.0 

-302220.7 

7.7038 

-735351.1 

11.4451 

3500 

30.45 

101333.3 

86.6306 

201873.9 

-206225.0 

-302137.6 

7.1486 

-734811.5 

10.0951 

3600 

30.45 

104378.3 

87.4884 

210580.1 

-203180.0 

-302060.4 

6.6248 

-734274.8 

8.8211 

3700 

30.45 

107423. 3 

88.3227 

219370.8 

-200135.0 

-301988.9 

6.1294 

-733741.2 

7.6168 

3800 

30.45 

110468.3 

89. 1348 

228243.9 

-197090.0 

-301922.8 

5.6601 

-733210.9 

6.4767 

3900 

30.45 

113513.3 

89.9257 

237197.1 

-194045.0 

-301861.9 

5.2149 

-732684.1 

5.3959 

4000 

30.45 

116558.3 

90.6967 

246228.4 

-191000.0 

-301805.9 

4.7920 

-732161.0 

4.3698 

4100 

30.45 

119603.3 

91.4486 

255335.8 

-187955.0 

-301754.8 

4.3899 

-731641.8 

3.3945 

4200 

30.45 

122648.3 

92.1823 

264517.5 

-184910.0 

-301708.2 

4.0069 

-731126.6 

2.4663 

4300 

30.45 

125693.3 

92.8988 

273771.7 

-181865.0 

-301666.1 

3.6416 

-730615.7 

1.5819 

4400 

30.45 

128738.3 

93.5989 

283096.7 

-178820.0 

-301628.1 

3.2933 

-730109.2 

0.7383 

4500 

30.45 

131783.3 

94.2832 

292491.0 

-175775.0 

-301594.3 

2.9607 

-729607.2 

-0.0673 

4600 

30.45 

134828.3 

94.9524 

301952.9 

-172730.0 

-301564.3 

2.6422 

-729110.0 

-0.8373 

4700 

30.45 

137873.3 

95.6073 

311480.9 

-169685.0 

-301538.0 

2.3371 

-728617.6 

-1.5740 

4800 

30.45 

140918.3 

96.2484 

321073.9 

-166640.0 

-301515.4 

2.0450 

-728130.3 

-2.2796 

4900 

30.45 

143963.3 

96.8762 

330730.2 

-163595.0 

-301496.2 

1.7651 

-727648.1 

-2.9559 

5000 

30.45 

147008. 3 

97.4914 

340448.7 

-160550.0 

-301480.4 

1.4960 

-727171.2 

-3.6048 

5100 

30.45 

150053.3 

98.0944 

350228.1 

-157505.0 

-301467.8 

1.2378 

-726699.7 

-4.2278 

5200 

30.45 

153098.3 

98.6857 

360067.2 

-154460.0 

-301458.4 

0.9892 

-726233.8 

-4.8264 

5300 

30.45 

156143.3 

99.2657 

369964.8 

-151415.0 

-301452.0 

0.7501 

-725773.6 

-5.4021 

5400 

30.45 

159188.3 

99.8349 

379919.9 

-148370.0 

-301448.6 

0.5200 

-725319.2 

-5.9561 

5500 

30.45 

162233.3 

100.3936 

389931.4 

-145325.0 

-301448.0 

0.2981 

-724870.8 

-6.4897 

5600 

30.45 

165278.3 

100.9422 

399998.3 

-142280.0 

-301450.2 

0.0842 

-724428.3 

-7.0039 

5700 

30.45 

168323.3 

101.4812 

410119.6 

-139235.0 

-301455.1 

-0.1218 

-723992.0 

-7.4997 

5800 

30.45 

171368.3 

102.0108 

420294.2 

-136190.0 

-301462.6 

-0.3214 

-723562.0 

-7.9781 

5900 

30.45 

174413.3 

102.5313 

430521.4 

-133145.0 

-301472.7 

-0.5138 

-723138.3 

-8.4401 

6000 

30.45 

177458.3 

103.0431 

440800.2 

-130100.0 

-301485.2 

-0.6999 

-722721.1 

-8.8864 


a H 0 refers to crystal state. 
b Melting point. 

C A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

B, 2313° K. 




125 


TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(35) B 2 0 3 (gas); molecular weight, 69.64 


T, 

C P . 

H T ~ H 0' 

Sj-, 



Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

cat/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A Hf)f, 
cal/mole 

log l0 Kf 

A Hf, 
cal/mole 

lo 9, 0 K 

0 

iOO 

9.0459 

0 

819.0 

53.7820 

0 

4559.2 

-205343.4 

-204524.4 

-201647.9 

-201881.4 

439.3382 

-646169 . 0 
-647982.1 

1392.9223 

200 

12.9699 

1918. 5 

61.2435 

10330.2 

-203425.0 

-201985.5 

218.6848 

-649551.0 

684. 1704 

298.15 

15.8476 

3343.4 

67.0021 

16633.2 

-202000.0 

-202000.0 

146.0273 

-650669. 9 

450.3343 

300 

15.8903 

3372. 8 

67. 1003 

16757.3 

-201970.6 

-201999.9 

145.1140 

-650688. 0 

447.3932 

400 

17. 7836 

5062. 4 

71.9480 

23716.8 

-200281.0 

-202028.3 

108.3235 

-651546.2 

328.8184 

500 

i9 . 1 571 

6912. 5 

76. 0707 

31122.8 

-198430.9 

-202093.0 

86.2445 

-652221.5 

257.5886 

600 

20.2369 

8884.2 

79.6625 

38913.3 

-196459.2 

-202176. 1 

71.5201 

-652762.7 

210.0574 

700 

21.1118 

10953. 1 

82.8500 

47041.9 

-194390.3 

-202274.2 

60. 9983 

-653199. 0 

176.0809 

800 

21.8262 

13101.2 

85. 7173 

55472.7 

-192242.2 

-202384.6 

53. 1020 

-653551. 1 

150.5831 

900 

22.4106 

15314. 0 

88. 3230 

64176.7 

-190029 .4 

-202514.8 

46.9574 

-653835. 1 

130.7418 

1000 

22 . 8896 

17579. 8 

90. 7098 

73130.0 

-187763.6 

-202664.5 

42.0383 

-654063. 7 

114.8625 

1100 

23.2839 

19889. 1 

92.9105 

82312.4 

-185454.3 

-202837.6 

38.0103 

-654246.9 

101.8662 

1200 

23.6101 

22234. 3 

94. 9509 

91706.7 

-183109.1 

-203036.3 

34.6506 

-654392. 9 

91.0333 

1300 

23.8815 

24609. 3 

96.8518 

101297.9 

-180734.1 

-203256.9 

31.8049 

-654508. 1 

81.8651 

1400 

24. 1090 

27009. 2 

98.6301 

111073.0 

-178334.2 

-203495.9 

29.3627 

-654597.5 

74.0055 

1500 

24.3009 

29429.9 

100. 3002 

121020.4 

-175913.5 

-203749.4 

27.2437 

-654665.4 

67.1929 

1600 

24.4638 

31868. 4 

101. 8739 

131129.8 

-173475.0 

-204015.9 

25.3874 

-654715.0 

61.2314 

1700 

24.6031 

34321.9 

103.3613 

141392.3 

-171021.5 

-204294.7 

23.7470 

-654749. 1 

55.9710 

1800 

24.7229 

36788.4 

104.7710 

151799.5 

-168555.1 

-204585.7 

22.2870 

-654770.0 

51.2948 

1900 

24.8266 

39266. 0 

106.1106 

162344.1 

-166077.5 

-204888.7 

20. 9787 

-654779.5 

47. 1108 

2000 

24.9168 

41753. 2 

107.3864 

173019.5 

-163590.2 

-205203.0 

19.7997 

-654779.3 

43.3451 

2100 

24.9958 

44249. 0 

108.6040 

183819.5 

-161094.5 

-205528.7 

18.7310 

-654770.5 

39.9381 

2200 

25.0652 

46752. 1 

109.7685 

194738.5 

-158591.4 

-205865.2 

17.7579 

-654754.6 

36.8409 

2300 

25. 1265 

49261. 7 

110.8840 

205771.5 

-156081.7 

-206212.5 

16.8682 

-654732.3 

34.0131 

°2400 

25.1809 

51777. 1 

111.9546 

216913.8 

-153566.3 

-217270.5 

16.0141 

-654704.7 

31.4210 

2500 

25.2293 

54297. 7 

112.9835 

228161.1 

-151045.7 

-217641.1 

15.2221 

-654672.5 

29.0364 

2600 

25.2727 

56822. 8 

113.9739 

239509.2 

-148520.6 

-218014.9 

14.4898 

-654636. 5 

26.8354 

2700 

25.3117 

59352. 1 

114.9284 

250954.6 

-145991.3 

-218392.5 

13.8106 

-654597.3 

24.7975 

2800 

25.3467 

61885. 0 

115.8496 

262493.8 

-143458.4 

-218773.9 

13. 1786 

-654555.6 

22.9053 

2900 

25.3784 

64421. 3 

116. 7396 

274123.5 

-140922.1 

-219159.5 

12.5894 

-654512.0 

21.1437 

3000 

25.4072 

66960.6 

117.6005 

285840.8 

-138382.8 

-219549.2 

12.0380 

-654466.9 

19.4996 

3100 

25.4334 

69502.7 

118.4340 

297642.7 

-135840.7 

-219943.3 

11.5221 

-654420. 8 

17.9618 

3200 

25.4572 

72047.2 

119.2419 

309526,7 

-133296.2 

-220341.6 

11.0367 

-654374.3 

16.5201 

3300 

25.4790 

74594. 1 

120.0256 

321490.3 

-130749.4 

-220744.3 

10.5806 

-654327.8 

15.1659 

3400 

25.4990 

77143.0 

120.7865 

333531 . 1 

-128200.5 

-221151.2 

10.1503 

-654281.6 

13.8915 

3500 

25.5173 

79693. 8 

121. 5259 

345646.8 

-125649.6 

-221562.3 

9. 7435 

-654236.2 

12.6900 

3600 

25.5343 

82246.4 

122.2450 

357835.6 

-123097.0 

-221977.5 

9.3590 

-654191.9 

11.5553 

3700 

25.5499 

84800.6 

122.9448 

370095.2 

-120542.8 

-222396.7 

8.9946 

-654149.0 

10.4820 

3800 

25.5643 

87356.3 

123.6264 

382423 .9 

-117987.1 

-222819.9 

8.6486 

-654108.0 

9.4653 

3900 

25.5776 

89913.4 

124.2906 

394819.9 

-115430.0 

-223246.9 

8.3197 

-654069. 1 

8.5007 

4000 

25.5900 

92471. 8 

124.9383 

407281.5 

-112871.6 

-223677.6 

8.0066 

-654032.6 

7.5845 

4100 

25.6016 

95031. 4 

125.5704 

419807.1 

-110312.0 

-224111.8 

7.7083 

-653998. 8 

6.7130 

4200 

25.6123 

97592. 1 

126.1874 

432395 . 1 

-107751.3 

-224549.6 

7.4235 

-653968.0 

5.8830 

4300 

25.6223 

100153. 8 

126. 7902 

445044.1 

-105189.6 

-224990. 7 

7. 1513 

-653940.3 

5.0916 

4400 

25.6317 

102716. 6 

127.3794 

457752.6 

-102626.9 

-225435.0 

6.8913 

-653916. 1 

4.3363 

4500 

25.6404 

105280.2 

127.9555 

470519.5 

-100063.3 

-225882.5 

6.6425 

-653895.5 

3.6146 

4600 

25.6486 

107844. 6 

128.5191 

483343.3 

-97498.8 

-226333.1 

6.4037 

-653878.8 

2.9242 

4700 

25.6563 

110409. 9 

129.0708 

496222.9 

-94933.6 

-226786.6 

6. 1744 

-653866.2 

2.2633 

4800 

25.6636 

112975.9 

129.6110 

509157.1 

-92367.6 

-227242.9 

5.9545 

-653857. 8 

1.6299 

4900 

25.6704 

115542.6 

130. 1403 

522144.8 

-89800.9 

-227702.1 

5.7434 

-653853.9 

1.0224 

5000 

25.6768 

118109.9 

130.6589 

535184.8 

-87233.5 

-228163.9 

5.5399 

-653854. 7 

0.4391 

5100 

23.6828 

120677.9 

131.1675 

548276.2 

-84665.5 

-228628.4 

5.3444 

-653860. 3 

-0.1212 

5200 

25.6885 

123246. 5 

131.6662 

561418.0 

-82096.9 

-229095.4 

5. 1556 

-653870.8 

-0.6601 

5300 

25.6939 

125815.6 

132.1556 

574609.1 

-79527.8 

-229564.9 

4.9737 

-653886.5 

-1.1786 

5400 

25.6990 

128385. 3 

132.6359 

587848.8 

-76958.2 

-230036.8 

4.7983 

-653907.4 

-1.6779 

5500 

25.7038 

130955.4 

133. 1075 

601136.0 

-74388.0 

-230511.0 

4.6287 

-653933.8 

-2.1590 

3600 

25. 7084 

133526. 0 

133.5707 

614470.0 

-71817.4 

-230987.6 

4. 4650 

-653965.7 

-2.6230 

5700 

25.7127 

136097. 1 

134.0258 

627849.9 

-69246 .4 

-231466.4 

4.3071 

-654003.4 

-3.0708 

5800 

25.7168 

138668. 5 

134.4730 

641274.9 

-66674.9 

-231947.5 

4.1536 

-654046.9 

-3.5031 

5900 

25.7207 

141240. 4 

134.9127 

654744.3 

-64103.0 

-232430.7 

4.0055 

-654096.3 

-3.9208 

6000 

25.7245 

143812. 7 

135.3450 

668257.2 

-61530.7 

-232916.0 

3. 8618 

-654151.9 

-4.3247 


J A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

B, 2313° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(34) B 2 0 2 (gas); molecular weight, 53.64 


T t 

°K 

r° 

cal/mole °K 

H f ~"6- 

cal/mole 

' 

cal/mole °K 

t~ h 0 ). 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

o 

tn 

o 

3 

A Hf, 
cal/mole 

log !0 K 

0 


0 

— 

0 

- 114358.1 

- 111700.0 


- 497234.5 


100 

8. 1962 

723. 8 

46.1670 

3892.9 

- 113634.3 

- 111681.9 

245.0761 

- 498615.4 

1071.9283 

2 Q 0 

11.5147 

1713.4 

52.8924 

8865.1 

- 112644.7 

- 111547.9 

123.0893 

- 499736.7 

526.5855 

298 . lb 

13.6873 

2960. 1 

57. 9350 

14313.2 

- 111398.1 

- 111398 . 1 

82.9909 

- 500511.4 

346.6958 

300 

13.7178 

2985. 4 

58.0197 

14420.5 

- 111372.7 

- 111395.5 

82.4872 

- 500523. 8 

344.4334 

400 

15.0225 

4427.2 

62. 1585 

20436.2 

- 109930.9 

- 111316.7 

62.2068 

- 501111.8 

253.2292 

500 

15.9441 

5977. 5 

65.6142 

26829.5 

- 108380.6 

- 111315.5 

50.0434 

- 501576.4 

198.4485 

600 

16.6852 

7610.2 

68.5888 

33543.1 

- 106748.0 

- 111360.1 

41.9333 

- 501950.3 

161.8972 

700 

1 7.3045 

9310.6 

71.2087 

40535.5 

- 105047.6 

- 111437.7 

36.1376 

- 502251.3 

135.7714 

800 

17.8226 

11067.7 

73.5543 

47775.7 

- 103290.4 

- 111540.2 

31.7863 

- 502492.2 

116.1664 

900 

18.2538 

12872.2 

75.6791 

55239.0 

- 101486.0 

- 111671.8 

28.3991 

- 502683.5 

100.9115 

1000 

18.6116 

14716.0 

77.6215 

62905.5 

- 99642.1 

- 111829.6 

25.6857 

- 502833.8 

88.7034 

1100 

18.9085 

16592. 5 

79. 4097 

70758.2 

- 97765.7 

- 112016.1 

23.4623 

- 502950.3 

78.7124 

1200 

19. 1556 

13496. 0 

81.0659 

78783.0 

- 95862.1 

- 112232.2 

21.6060 

- 503038.7 

70.3848 

1300 

19.3622 

20422.2 

82.6075 

86967.6 

- 93935.9 

- 112473.3 

20.0323 

- 503103. 8 

63.3373 

1400 

19.5359 

22367.4 

84.0490 

95301.2 

- 91990.7 

- 112734.9 

18.6801 

- 503149.4 

57.2959 

1500 

19.6828 

24328. 5 

85.4020 

103774.4 

- 90029.6 

- 113012.7 

17.5055 

- 503178.6 

52.0596 

1600 

19.8078 

26303.2 

86.6764 

112378.9 

- 88054.9 

- 113304.5 

16.4753 

- 503193.8 

47.4777 

1700 

19.9148 

28289.5 

87.8805 

121107.3 

- 86068.7 

- 113609. 1 

15.5636 

- 503197.2 

43.4348 

1800 

20.0069 

30285. 7 

89.0215 

129952.9 

- 84072.5 

- 113926.0 

14.7512 

- 503190.5 

39.8410 

1900 

20.0868 

32290. 5 

90. 1054 

138909.7 

- 82067.7 

- 114254.6 

14.0222 

- 503175.0 

36.6257 

2000 

20.1563 

34302. 7 

91.1375 

147972.3 

- 80055.4 

- 114594.0 

13.3642 

- 503152.0 

33.7320 

2100 

20.2172 

36321.4 

92.1224 

157135.7 

- 78036.7 

- 114943.9 

12.7670 

- 503122.4 

31.1140 

2200 

20.2708 

38345. 9 

93.0642 

166395.3 

- 76012.2 

- 115303.5 

12.2223 

- 503087.3 

28.7341 

2300 

20.3181 

40375.4 

93.9663 

175747.2 

- 73982.8 

- 115672.6 

11.7237 

- 503047.3 

26.5614 

a 2400 

20.3601 

42409. 3 

94.8320 

185187.4 

- 71948.8 

- 126751.1 

11.2280 

- 503003.1 

24.5699 

2500 

20.3976 

44447.3 

95.6639 

194712.4 

- 69910.9 

- 127140.6 

10.7657 

- 502955.3 

22.7379 

2600 

20.4311 

46488. 7 

96.4646 

204319.1 

- 67869.4 

- 127531.8 

10.3377 

- 502904.4 

21.0470 

2700 

20.4612 

48533. 4 

97.2362 

214004.4 

- 65824.8 

- 127925.0 

9.9401 

- 502851.1 

19.4815 

2800 

20.4884 

50580.9 

97.9808 

223765.5 

- 63777.3 

- 128320.4 

9.5696 

- 502795.6 

18.0279 

2900 

20.5129 

52631.0 

98. 7002 

233599.7 

- 61727.2 

- 128718.2 

9.2238 

- 502738.6 

16.6748 

3000 

20.5352 

54683. 4 

99.3960 

243504.7 

- 59674.8 

- 129118.5 

8.8996 

- 502680.2 

15.4120 

3100 

20.5554 

56737.9 

100.0697 

253478.2 

- 57620.2 

- 129521.4 

8.5962 

- 502620.9 

14.2308 

3200 

20.5739 

58794. 4 

100 . 7226 

263518.0 

- 55563.7 

- 129926.8 

8.3100 

- 502561.1 

13.1236 

3300 

20.5908 

60852. 7 

101.3560 

273622.1 

- 53505.5 

- 130334.9 

8.0410 

- 502501.0 

12.0836 

3400 

20.6062 

62912. 5 

101.9709 

283788.6 

- 51445.6 

- 130745.6 

7.7867 

- 502441.0 

11.1049 

3500 

20.6204 

64973.9 

102.5684 

294015.7 

- 49384.3 

- 131158.8 

7.5460 

- 502381.4 

10. 1823 

3600 

20.6335 

67036.6 

103.1495 

304301.7 

- 47321.6 

- 131574.7 

7.3183 

- 502322.4 

9.3110 

3700 

20.6456 

69100. 5 

103.7150 

314645.0 

- 45257.6 

- 131993.0 

7.1023 

- 502264.3 

8.4869 

3800 

20.6568 

71165. 7 

104.2658 

325044.2 

- 43192.5 

- 132413.8 

6.8968 

- 502207.4 

7.7062 

3900 

20.6672 

73231. 9 

104.8025 

335497.7 

- 41126.3 

- 132837.0 

6.7011 

- 502151. 9 

6.9657 

4000 

20.6768 

75299 . 1 

105.3258 

346004.3 

- 39059.1 

- 133262.5 

6.5147 

- 502098.0 

6.2623 

4100 

20.6857 

77367. 2 

105.8365 

356562.5 

- 36990.9 

- 133690.3 

6.3369 

- 502045.9 

5.5932 

4200 

20.6940 

79436.2 

106.3351 

367171.1 

- 34922.0 

- 134120.3 

6.1669 

- 501995.9 

4.9561 

4300 

20.7018 

81506. 0 

106.8221 

377829.1 

- 32852.2 

- 134552.4 

6.0041 

- 501948.2 

4.3487 

4400 

20.7090 

835 76. 5 

107.2981 

388535.2 

- 30781.6 

- 134986.5 

5.8486 

- 501903.0 

3.7689 

4500 

20. 7158 

85647. 8 

107. 7636 

399288.4 

- 28710.4 

- 135422.7 

5.6996 

- 501860.4 

3.2150 

4600 

20.7222 

87719. 7 

108.2190 

410087.6 

- 26638.5 

- 135860.8 

5.5563 

- 501820.7 

2.6852 

4700 

20.7281 

89792.2 

108.6647 

420931.8 

- 24565.9 

- 136300.8 

5.4185 

- 501784.0 

2.1780 

4800 

20.7337 

91865. 3 

109.1011 

431820.2 

- 22492.8 

- 136742.6 

5.2862 

- 501750.6 

1.6919 

4900 

20.7390 

93938. 9 

109.5287 

442751.8 

- 20419.2 

- 137186.2 

5.1592 

- 501720.6 

1.2257 

5000 

20.7440 

96013. 1 

109.9478 

453725.7 

- 18345.1 

- 137631.5 

5.0364 

- 501694. 1 

0.7782 

5100 

20.7487 

98087. 7 

110.3586 

464741.1 

- 16270.4 

- 138078.5 

4.9185 

- 501671.4 

0.3482 

5200 

20.7531 

100162. 8 

110.7615 

475797.1 

- 14195.3 

- 138527.1 

4.8044 

- 501652.6 

- 0.0652 

5300 

20.7573 

102238. 3 

111.1569 

486893.1 

- 12119.8 

- 138977.3 

4.6943 

- 501637.8 

- 0.4630 

5400 

20.7612 

104314. 3 

111.5449 

498028.3 

- 10043.9 

- 139429.1 

4.5881 

- 501627.3 

- 0.8460 

5500 

20.7649 

106390. 6 

111.9259 

509201.8 

- 7967.6 

- 139882.4 

4.4852 

- 501621.2 

- 1.2151 

5600 

20. 7685 

108467. 2 

112.3001 

520413.2 

- 5890.9 

- 140337.2 

4.3858 

- 501619.6 

- 1.5710 

5 700 

20.7719 

l 10544. 3 

112.6677 

531661.6 

- 3813.9 

- 140793.4 

4.2899 

- 501622.7 

- 1.9145 

5800 

20.7750 

1 12621. 6 

113.0290 

542946.5 

- 1736.5 

- 141251.1 

4.1964 

- 501630.6 

- 2.2461 

5900 

20.7781 

114699. 3 

113.3842 

554267.2 

341.1 

- 141710.1 

4.1062 

- 501643.5 

- 2.5664 

6000 

20.7810 

116777.2 

113.7334 

565623.2 

2419.1 

- 142170.5 

4 . 01 B 6 

- 501661.5 

- 2.8761 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
8, 2313 K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(33) BC>2 (gas); molecular weight, 42.82 


T, 

°K 

6 / 0 > 

cal/mole °K 

uo _ uo 

”t "o- 

cal/mole 

C° 

cal/mole °.K 

-('r-'fi). 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(AHf)f, 

cal/mole 

'09,0 Kf 

AHf, 

cal/mole 

l 0 S | 0 K 

c 


0 


c 

-e7C14.2 

-e4647.e 


-336401.5 


ICC 

7.1794 

698.9 

45.8C3C 

3881.4 

-86315.3 

-84648.5 

185.9355 

-337282.5 

726.0936 

2CC 

8.7126 

1490.4 

51.2271 

8755.0 

-85523.8 

-84632.7 

93. 4437 

-3381C3.8 

357.1812 

298.15 

1C.C595 

2414.2 

54.9672 

13974.3 

-846CC.C 

-84600. C 

63.0064 

-338713.3 

235.4610 

3CC 

1C. C821 

2432.8 

55 .C295 

14C76.0 

-84581.4 

-84599.3 

62.6239 

-338723.2 

233.9300 

4CC 

11.1712 

3497.7 

58.0853 

19736.4 

-83516.5 

-84571.0 

47.2188 

-339191.3 

172.2025 

5CC 

12. C 1 11 

4658.7 

6C.6726 

25677.6 

-82355.5 

-84550.1 

37.9786 

-339548.2 

135. 1203 

fcCC 

12.6379 

5892.8 

62.9208 

31859.7 

-81121.4 

-84532.3 

31.8202 

-339823.8 

110.3756 

7CC 

13. 1C 13 

7180.9 

64.9C55 

38253.0 

-79833.3 

-84522. 1 

27.4222 

-34004C.2 

92.6879 

8CC 

13.4461 

8 5 C 9 . 1 

66.6786 

44833.8 

-78505.1 

-84522.6 

24. 1235 

-340213. 2 

79.4145 

9CC 

13. 7C62 

9867.3 

6 8 . 2 78 C 

51582.9 

-77146.9 

-84539.5 

21.5579 

-340 353.9 

69.0860 

1CCC 

13.9C55 

11248.3 

69.7329 

58484.6 

-75765.9 

-84573. 1 

19.5048 

-340470.2 

60.8201 

11CC 

14.C6C7 

12646.9 

71.C656 

65525.4 

-74367.3 

-84625.4 

17.8241 

-340567.6 

54.0549 

12CC 

14.1834 

14C59.4 

72.2947 

72694.3 

-72954.9 

-84697. C 

16.4225 

-340650.4 

48.4158 

1 3CC 

14.2818 

15482.8 

73.434C 

79981.4 

-71531.4 

-84785.6 

15.2355 

-340721.4 

43.6432 

1 4 C C 

14.36 19 

16915.1 

74.4954 

87378.5 

-7CC99 . 1 

-84888.7 

14.2167 

-340783.0 

39.5515 

15CC 

14.4277 

18354.7 

75.4886 

94878.2 

-68659.5 

-85003.9 

13. 3327 

-340836.9 

36.0043 

16CC 

14. 4824 

198C0.3 

76.4215 

1C2474.2 

-67213.9 

-8513C.0 

12.5582 

-340884.4 

32.9010 

17CC 

14.5284 

21250.9 

77.3C05 

1 1C 160 . 7 

-65763.3 

-85266.3 

11.8736 

-340926.7 

3C. 1620 

18 CO 

14.5673 

227C5.7 

78.1325 

117932.8 

-643C8 .5 

-85412.4 

1 1. 2642 

-340964.4 

27.7270 

19CC 

14.6CC6 

24164.2 

78 .92 1C 

125785.8 

-6285C.1 

-85567.8 

10.7179 

-340998.5 

25.5482 

2CCC 

14.6292 

25625.7 

79.6707 

133715.7 

-61388.5 

-85732.1 

10.2254 

-341029.3 

23.5870 

2 ICG 

14. 6540 

27069.9 

8C .385C 

141718.7 

-59924.3 

-85905. C 

9.7788 

-341057.5 

21.8124 

22CC 

14.6756 

28556.4 

81. 0673 

149791.6 

-58457.8 

-86086.1 

9.3720 

-341083.5 

20.1991 

23 CC 

14.6946 

30024.9 

81.720C 

157931.2 

-56989. 3 

-86275.2 

8.9999 

-341107.6 

18.7259 

024CC 

14.7113 

31495.2 

82.3458 

166134.7 

-55519.0 

-91822.1 

8.6394 

-341130. 2 

17.3754 

25CC 

14.7261 

32967.1 

82.9467 

174399.5 

-54C47.1 

-92C27.6 

8.3C46 

-341151.7 

16.1328 

26CC 

14.7393 

34440.4 

83.5245 

182723.3 

-52573.8 

-92237.0 

7.9949 

-341172.2 

14.9858 

27CC 

14.7511 

35914.9 

84.C81C 

191103.7 

-51C99.3 

-92450.3 

7.7075 

-341192.1 

13.9237 

28CC 

14.7617 

37390.6 

84.6176 

199538.8 

-49623.6 

-92667.6 

7.4398 

-341211.7 

12.9373 

25CC 

14.7712 

38867.2 

85.1358 

2C8C26.6 

-48147.0 

-92888.8 

7.1902 

-341231.2 

12.0190 

3CCC 

14-7798 

40344.8 

85.6367 

216565.4 

-46669.4 

-93114.0 

6.9564 

-341250.8 

11. 1618 

3 1 C C 

14.7876 

41823.2 

86.1215 

225153.4 

-45191.1 

-93343. C 

6.7375 

-341270.8 

10.3599 

32CC 

14.7947 

43302.3 

86.5911 

233789.2 

-43711.9 

-93575.8 

6.5315 

-341291.4 

9.6080 

33CC 

14.802 

44782.1 

87.0464 

242471.2 

-42232.1 

-93812.3 

6. 3377 

-341312.7 

8.9017 

34CC 

14.8C71 

46262.5 

87.4884 

251198. C 

-40751.7 

-94052.5 

6.1548 

-341335.1 

8.2369 

35CC 

14.8125 

47743.5 

87.9177 

259968.4 

-3927 C . 7 

-94296.1 

5.9817 

-341358.7 

7.61CG 

36C0 

14. e 175 

49225. C 

8 8. 335C 

268781.2 

-37789.2 

-94543.1 

5.8180 

-341383.6 

7.0179 

37CC 

14.8221 

5C7C7.C 

88.7411 

277635.1 

-363C7. 3 

-94793 .5 

5.6628 

-341410.1 

6.4578 

38CC 

14.8263 

52189.4 

89.1364 

286529.0 

-34824.8 

-95C47.C 

5.5152 

-341438.3 

5.9271 

35CC 

14.83C2 

53672.2 

89.5216 

295462.0 

-33342.0 

-95303.5 

5.3749 

-341468.3 

5.4236 

40CC 

14 . 8 3 39 

55155.4 

89.8971 

304433. C 

-31858.8 

-95563.0 

5.2411 

-341500.4 

4.9452 

4 1 CC 

14.8372 

56639. C 

9C.2634 

313441.1 

-3C375.2 

-95825.4 

5.1137 

-341534.6 

4.4901 

42 C C 

14.8404 

58122. e 

9C.621C 

322485.4 

-28891.4 

-96090.5 

4.9918 

-341571.0 

4.0567 

4 3 OC 

14.8433 

596C7. C 

9C.9703 

331565.0 

-27407.2 

-96358.2 

4.8753 

-341609.9 

3.6433 

44C0 

14.846C 

61091.5 

91.3115 

34C679.2 

-25922.7 

-96628.4 

4.7639 

-341651.2 

3.2487 

45CC 

14.8486 

62576.2 

91.6452 

349827.1 

-24438.0 

-969C1. 1 

4.6572 

-341695.2 

2.8716 

46CC 

14 . 85 1C 

64C61.2 

91.9716 

359CC8.C 

-22953.0 

-97176.1 

4.5548 

-341741.9 

2.5108 

47CC 

14.8532 

65546.4 

92.291C 

368221.2 

-21467.8 

-97453.4 

4.4562 

-341791.4 

2.1654 

4 8 C C 

14.8553 

67C31.8 

92.6037 

377466.0 

-19982.4 

-97732.9 

4.3617 

-341843.8 

1.8343 

49CC 

14.8573 

68517.5 

92.91CC 

386741.7 

-18496.7 

-98014.5 

4.2709 

-341899. 1 

1.5166 

5CCC 

14.8391 

7C003.3 

93.2102 

396047.8 

-17CIC.9 

-98298.1 

4.1832 

-341957.6 

1.2116 

5 1C C 

14.e6C9 

71489.3 

93.5C45 

405383.5 

-15524.9 

-98583.7 

4.0990 

-342019.2 

0.9185 

52CC 

14.8625 

72975.5 

93.7931 

414748.5 

-14C38.7 

-98871.3 

4.0175 

-342084.0 

0.6366 

53CC 

14.8641 

74461.8 

94 . C76 2 

424142.0 

-12552.4 

-99160.7 

3.9390 

-342152.0 

0.3654 

54 CC 

14.8656 

75948.3 

94.354C 

433563.5 

-11C65.9 

-99451.9 

3.8632 

-342223.4 

C. 104 1 

55CC 

14.8670 

77434.9 

94.6268 

443012.6 

-9579.3 

-99744.9 

3.7898 

-342298.2 

-0.1478 

56CC 

14.8683 

78921.7 

94.8947 

452488.7 

-8C92.5 

-100039.6 

3.7190 

-342376.5 

-C. 3907 

5 7 CC 

14.8695 

8C4C8.6 

95.1579 

461991.4 

-66C5.6 

-10C336.C 

3.6506 

-342458.3 

-0.6251 

5 8 C C 

14.8707 

81895.6 

95.4165 

471520.2 

-5118.6 

- 1C0634.0 

3.5840 

-342543.6 

-0.8515 

59 CO 

14.87 19 

83382.7 

95.67C7 

481074.6 

-3631.5 

-100933.5 

3. 5197 

-342632. 5 

-1.0703 

60CC 

14.8729 

84869.9 

95.9207 

49C654.2 

-2144.3 

-101234.7 

3.4573 

-342725.1 

-1.2619 


A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
B, 2313° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(32) BO (gas); molecular weight, 26.82 


T, 

°K 

cal/mole °K 

h t~ h S> 

cal/mole 

C° 

' 

cal/mole °K 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

log IO *f 

A Hf, 
cal/mole 

log io K 

c 


c 


0 

367C.9 

50CC.C 


-187767.3 


ICC 

6.9566 

653.9 

41.CC15 

34C6.3 

4364 . 8 

5341. C 

-7.2529 

-188125.7 

406. 1732 

2CC 

6.9582 

1389.6 

45.8238 

7775.2 

5C6C.5 

5608.9 

-1.2935 

-188485.5 

200.4546 

258.15 

6.5782 

2073.2 

48.6044 

12418.2 

5744.1 

5744.1 

0.7500 

-188812.5 

132.6024 

3C0 

6.5791 

2086. 1 

48.6476 

125C8.2 

5757.0 

5745.6 

0.7759 

-188818.5 

131.7490 

4CC 

7.C683 

2787.8 

5C .6656 

17478.4 

6458.7 

5765.8 

1.8248 

-189131.8 

97. 3360 

5CC 

7.2299 

35C2.2 

52.2591 

22627.3 

7173.1 

5705.7 

2.4521 

-189424.8 

76.6546 

ecc 

7.4273 

4234.9 

53 .5945 

27921.8 

75C5 .9 

5599.8 

2.8644 

-189695.3 

62.8463 

7CC 

7.6267 

4987.7 

54.7545 

3334C.4 

8658.7 

5463.6 

3.1527 

-189943.2 

52.9697 

ecc 

7.81CC 

5759.7 

55.7851 

38868.4 

9430.7 

5305.8 

3.3628 

-190170.2 

45.5528 

see 

7.57C8 

6549. C 

56.7145 

44494.1 

10215.9 

5127.0 

3.5214 

-190378.9 

39.7776 

1CCC 

8 . 1 C 86 

7353. 1 

57.5617 

5C208.5 

11024.1 

4930.3 

3.6436 

-190571.8 

35.1525 

11CC 

8.2256 

8170. C 

58.3401 

56C04.1 

11840.9 

4715.7 

3.7396 

-190751.4 

31.3646 

1 2CC 

8.3248 

8957.7 

55.C6C2 

61874.6 

12668.6 

4483.6 

3.8158 

-190919.7 

28.2052 

1 3CC 

8.4C90 

9834.5 

55.730C 

67814.5 

13505.4 

4236.7 

3.877C 

-191078.6 

25.5295 

14CC 

8. 48C8 

1C679.C 

6C. 3559 

73819. 1 

14350.0 

3977.9 

3.9263 

-191229.4 

23.2342 

15CC 

8.5424 

11530.3 

6C.9431 

79884.4 

15201.2 

37C9.7 

3.9663 

-191373.3 

21.2434 

lecc 

8.5557 

12387.3 

61.4962 

86CC6.6 

16C58.2 

3433.4 

3.9989 

-191511.3 

19.5002 

1 7CC 

8.6420 

13249.2 

62.0187 

92182.6 

1692C. 1 

3149.9 

4.0254 

-191644.2 

17.9609 

iecc 

8.6825 

14115.5 

62.5138 

98409.5 

17786.4 

2859.6 

4.0469 

-191772.6 

16.5918 

19CC 

8.7183 

14585.5 

62.9843 

104684.6 

18656.5 

2563.0 

4.0642 

-191897.2 

15.3660 

2CCC 

8.7501 

15859. C 

63.4323 

111CC5.6 

19529.9 

226C.6 

4.0782 

-192018.3 

14.2620 

2 1 C C 

8.7785 

16735.4 

63.8595 

117370.3 

2C4C6.4 

1952.8 

4.0891 

-192136.5 

13.2626 

22CC 

8.8C42 

17614.6 

64.2685 

123776.9 

21285.5 

1639.5 

4.0975 

-192252.0 

12.3535 

23CC 

8.8275 

18496.2 

64.6608 

13C223.5 

22167.1 

1322.2 

4.1040 

-192365.1 

11.5229 

024CC 

8.8489 

19380. C 

65.0365 

1367C8.5 

23C51.0 

-4350.2 

4.0901 

-192476.2 

10.7611 

2 5CO 

8.8687 

2C265.5 

65.3585 

14323C.4 

23536.9 

-4678.0 

4.0737 

-192585.3 

1C. 0598 

26CC 

8.8872 

21153.7 

65.7467 

145787. 8 

24824.7 

-5006. 5 

4.0575 

-192692.8 

9.4121 

2 7 C C 

8.5C48 

22043.3 

66.C825 

156379.4 

25714.3 

-5335.8 

4.0414 

-192798.9 

8.8121 

28CC 

8.5217 

22534.7 

66 .4C66 

163003.9 

266G5.6 

-5666. C 

4.0255 

-192903.6 

8.2546 

2SC0 

8.9381 

23827.7 

66.720C 

165660.3 

27458.6 

-5996.9 

4.0G98 

-193007.1 

7.7353 

3CCC 

8.5544 

24722.3 

67.0233 

176347.6 

28393.2 

-6328.6 

3.9942 

-193109.5 

7.2504 

3 ICC 

8.57C7 

25618.5 

67.3172 

183C64.7 

29285.5 

-6661.1 

3.9791 

-193210.9 

6.7965 

32CC 

8.9873 

26516.4 

67.6C22 

18S81C.7 

30187.4 

-6994.2 

3.9639 

-193311.3 

6.3707 

3 3 C C 

9.0C43 

27416. C 

67.8791 

196584.9 

31086.9 

-7327.8 

3.9492 

-193410.8 

5.9705 

3 4 C C 

9.C221 

28317.3 

68.1481 

203386.3 

31988.3 

-7661.7 

3.9346 

-193509.4 

5.5937 

35CC 

9.0407 

29220.5 

68.4C95 

21C214.2 

32891.4 

-7995.9 

3.9201 

-193607.2 

5.2363 

3 6 C C 

9.C6C4 

3C125.5 

68 . 6645 

217C68.C 

33796.4 

-833C.1 

3.9060 

-193704.0 

4.9024 

37CC 

9.cei3 

31032.6 

68.9134 

223947.0 

34703.5 

-8664.2 

3.8922 

-193799.9 

4.5845 

38CC 

9 . 1 C 36 

31941.8 

65.1555 

23C85C. 5 

35612.7 

-8997.9 

3.8785 

-193894.7 

4.2832 

39CC 

9.1274 

32853.3 

65.3926 

237778.0 

36524. 3 

-9331.1 

3.8649 

-193988.5 

3.9972 

4CCC 

9.1528 

33767.3 

69.624C 

244728.9 

37438.3 

-9663.5 

3.8516 

-194081.2 

3.7254 

4 1 CC 

9. 1799 

34684. C 

65.8504 

2517C2.6 

38354 • 9 

-9954.8 

3.8385 

-194172.6 

3.4667 

42 C C 

9.2C 88 

35603.4 

7C.0715 

258698. 8 

39274.3 

-10324.8 

3.8256 

-194262.7 

3.2202 

4 3 C C 

9.2396 

36525.8 

7C.289C 

265716.9 

40196.7 

- 1C 65 3. 4 

3.8128 

-194351.3 

2.9851 

44CC 

9.2723 

37451.4 

7C.5C18 

272756.4 

41122.3 

-10980.2 

3.8004 

-194438.4 

2.7606 

45C0 

9.3C70 

38380.3 

7C.7105 

275817.1 

42C5 1.2 

-113C4.9 

3.7882 

-194523.8 

2.5459 

46 C C 

9.3437 

35312.8 

7C.9155 

286898.4 

42983.8 

-11627.4 

3.7761 

-194607. 3 

2.3405 

47 C C 

5.3824 

4C249. 1 

71. 1168 

294000.1 

43920.1 

-11947.4 

3.7640 

-194689.0 

2.1437 

4 8CC 

9.4230 

41189.4 

71.3148 

3C1121.7 

44860.3 

-12264.6 

3.7523 

-194768.6 

1.9551 

4 S CC 

9.4656 

42133.8 

71.5095 

3C8262.9 

45804.7 

-12578.8 

3.7409 

-194846.0 

1.7741 

5 C CC 

9.5 1C1 

43082.6 

71 . 7C12 

315423.5 

46753.5 

-12889.7 

3.7294 

-194921.0 

1.6003 

5 1 C C 

9.5565 

44035.9 

7 1.890C 

3226C3.1 

477C6.8 

-13197.2 

3.7183 

-194993.7 

1.4332 

52CC 

9.6C47 

44953.9 

72.076C 

329801.4 

48664.9 

-13501.0 

3.7072 

-195063.8 

1.2725 

53CC 

9.6547 

45556.5 

72.2594 

337018.2 

49627.8 

-13800.9 

3.6964 

-195131.2 

1.1178 

54CC 

9.7C64 

46924.9 

72.4404 

344253.2 

50595.9 

-14096.7 

3.6858 

-195195.9 

0.9687 

55CC 

9.7557 

47898.2 

72.619C 

351506.2 

51565.2 

-14388.2 

3.6752 

-195257.7 

0.8251 

56CC 

5.8146 

48876.9 

72.7553 

358776.5 

52547.9 

-14675.3 

3. 6649 

-195316. 5 

0.6865 

57CC 

9.87C8 

49861.2 

72.9655 

366C65.2 

53532.1 

-14957.6 

3.6550 

-195372.3 

0.5528 

58CC 

9.9284 

5C851.1 

73.1417 

373370.7 

54522. 1 

-15235.2 

3.6449 

-195425.0 

0.4236 

5SCC 

9.5873 

51846.5 

73.3115 

38C693.4 

55517.8 

-15507.8 

3.6351 

-195474.5 

0.2988 

60C0 

1C.C472 

52848.6 

73.4603 

388C33. 1 

56519.6 

-15775.3 

3.6254 

-195520.7 

0.1781 


A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
B, 2313° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(3l) BN (crystal); molecular weight, 24.828 


r, 

°K 

C P, 

cal/mole °K 

h t~ h qi 

cal/mole 

co 

P7-, 

cal/mole °K 

cal/mole 

H T' 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

£ 

O 

O' 

0 

A Hf, 
cal/mole 

\oq [Q K 

0 

— 

0 

0 

0 

-60931.0 

-59603.1 



-305963.4 


100 

1.280 

48.3 

0.747 

26.4 

-60882.7 

-59907.8 

126.8967 

-306936.8 

657.3044 

200 

2.994 

259.4 

2. 143 

169.2 

-60671.6 

-60124.4 

61.3398 

-307720.5 

321.5699 

298.15 

4.783 

641.0 

3.673 

454. 1 

-60290.0 

-60290.0 

39.6863 

-308314.6 

210.7815 

300 

4.815 

649.8 

3.702 

460.8 

-60281.2 

-60292.5 

39.4136 

-308324.2 

209. 3878 

400 

6.28 

1204 

5.288 

911.2 

-59727 

-60413.4 

28.4225 

-308763.8 

153. 1990 

500 

7.50 

1896 

6.826 

1517.0 

-59035 

-60481.7 

21.8167 

-309065.6 

119.4439 

600 

8.42 

2695 

8.279 

2272.4 

-58236 

-60500.2 

17.4097 

-309260.3 

96.9220 

700 

9.09 

3571 

9.628 

3168.6 

-57360 

-60487.8 

14.2621 

-309377.9 

80.8270 

800 

9.66 

4509 

10.880 

4195.0 

-56422 

-60452.4 

11.9020 

-309433.6 

68. 7525 

900 

10.2 

5502 

12.050 

5343.0 

-55429 

-60400.0 

10.0681 

-309434.3 

59.3604 

1000 

10.6 

6542 

13.145 

6603.0 

-54389 

-60334.2 

8.6022 

-309387.9 

51.8470 

1100 

10.9 

7620 

14. 172 

7969.2 

-53311 

-60262.3 

7.4042 

-309303.6 

45.7011 

1200 

11.2 

8728 

15.136 

9435.2 

-52203 

-60190.1 

6.4071 

-309189.2 

40.5812 

1300 

11.4 

9858 

16.040 

10994.0 

-51073 

-60120.9 

5. 5644 

-309052.9 

36.2506 

1400 

11.6 

1 1008 

16.892 

12640.8 

-49923 

-60052.6 

4.8427 

-308896.5 

32.5404 

1500 

11.7 

12176 

17.698 

14371.0 

-48755 

-59983.2 

4.2182 

-308722.2 

29.3268 

1600 

11.7 

13346 

18.453 

16178.8 

-47585 

-59926.1 

3.6723 

-308545.8 

26.5164 

1700 

11.7 

14516 

19. 162 

18059.4 

-46415 

-59881.3 

3. 1909 

-308369.5 

24.0380 

1800 

11.7 

15686 

19.831 

20009.8 

-45245 

-59847.6 

2.7634 

-308193. 1 

21.8363 

1900 

11.7 

16856 

20.464 

22025.6 

-44075 

-59823.6 

2.3812 

-308016.8 

19.8676 

2000 

11.7 

18026 

21.064 

24102.0 

-42905 

-59808.1 

2.0372 

-307840.5 

18.0967 

2100 

11.7 

19196 

21.635 

26237.5 

-41735 

-59800.3 

1.7260 

-307664.3 

16.4954 

2200 

11.7 

20366 

22.179 

28427.8 

-40565 

-59799.2 

1.4430 

-307488.1 

15.0404 

2300 

11.7 

21536 

22.699 

30671.7 

-39395 

-59804.2 

1. 1848 

-307312.1 

13.7127 

a 2400 

11.7 

22706 

23.197 

32966.8 

-38225 

-65164.9 

0.9295 

-307136.3 

12.4964 

2500 

11.7 

23876 

23.675 

35311.5 

-37055 

-65181.6 

0.6922 

-306960. 7 

11.3781 

2600 

11.7 

25046 

24.134 

37702.4 

-35885 

-65199.5 

0.4731 

-306785.5 

10.3464 

2700 

11.7 

26216 

24.575 

40136.5 

-34715 

-65218.5 

0.2700 

-306610.7 

9.3915 

2800 

11.7 

27386 

25.001 

42616.8 

-33545 

-65238.5 

0.0815 

-306436.6 

8.5055 

2900 

11.7 

28556 

25.411 

45135.9 

-32375 

-65259.4 

-0.0942 

-306263. 1 

7.6809 

3000 

11.7 

29726 

25.808 

47698.0 

-31205 

-65281.1 

-0.2582 

-306090.6 

6.9118 

3100 

11.7 

30896 

26.191 

50296.1 

-30035 

-65303.7 

-0.4116 

-305919.1 

6. 1926 

3200 

11.7 

32066 

26.563 

52935.6 

-28865 

-65326.9 

-0.5556 

-305748.8 

5.5190 

3300 

11.7 

33236 

26.923 

55609.9 

-27695 

-65350.9 

-0.6906 

-305580.0 

4.8864 

3400 

11.7 

34406 

27.272 

58318.8 

-26525 

-65375.4 

-0.8180 

-305412.9 

4.2913 

3500 

11.7 

35576 

27.611 

61062.5 

-25355 

-65400.6 

-0.9383 

-305247.6 

3.7305 

3600 

11.7 

36746 

27.941 

63841.6 

-24185 

— 65426 * 4 

-1.0516 

-305084.5 

3.2013 

3700 

11.7 

37916 

28.262 

66653.4 

-23015 

-65452.7 

-1.1587 

-304923.7 

2.7010 

3800 

11.7 

39086 

28.574 

69495.2 

-21845 

-65479.4 

-1.2605 

-304765.6 

2.2272 

3900 

11.7 

40256 

28.877 

72364.3 

-20675 

-65506.7 

-1.3573 

-304610.3 

1.7777 

4000 

11.7 

41426 

29. 174 

75270.0 

-19505 

-65534.5 

-1.4489 

-304458.1 

1.3512 

4100 

11.7 

42596 

29.463 

78202.3 

-18335 

-65562.7 

-1.5362 

-304309.2 

0.9456 

4200 

11.7 

43766 

29.745 

81163.0 

-17165 

-65591.3 

-1.6195 

-304164.0 

0.5595 

4300 

11.7 

44936 

30.020 

84150.0 

-15995 

-65620.3 

-1.6991 

-304022.6 

0.1915 

4400 

11.7 

46106 

30.289 

87165.6 

-14825 

-65649.7 

-1.7748 

-303885.3 

-0.1596 

4500 

11.7 

47276 

30.552 

90208.0 

-13655 

-65679.5 

-1.8471 

-303752.3 

-0.4949 

4600 

11.7 

48446 

30.809 

93275.4 

-12485 

-65709.6 

-1.9165 

-303623.9 

-0.8156 

4700 

11.7 

49616 

31.061 

96370.7 

-11315 

-65740.2 

-1.9830 

-303500.2 

-1. 1223 

4800 

11.7 

50786 

31.307 

99487.6 

-10145 

-65771.0 

-2.0468 

-303381.5 

-1.4163 

4900 

11.7 

51956 

31.548 

102629.2 

-8975 

-65802.2 

-2.1079 

-303268.0 

-1.6982 

5000 

11.7 

53126 

31.784 

105794.0 

-7805 

-65833.8 

-2. 1668 

-303159.9 

-1.9688 

5100 

11.7 

54296 

32.016 

108985.6 

-6635 

-65865.6 

-2.2230 

-303057.3 

-2.2285 

5200 

11.7 

55466 

32.243 

112197.6 

-5465 

-65897.8 

-2.2774 

-302960.5 

-2.4782 

5300 

11.7 

56636 

32.466 

115433.8 

-4295 

-65930.3 

-2. 3297 

-302869.5 

-2.7184 

5400 

11.7 

57806 

32.685 

118693.0 

-3125 

-65963.2 

-2.3800 

-302784.6 

-2.9496 

5500 

11.7 

58976 

32.900 

121974.0 

-1955 

-65996.3 

-2.4285 

-302705.8 

-3.1723 

5600 

11.7 

60146 

33.110 

125270.0 

-785 

-66029.8 

-2.4755 

-302633.3 

-3. 3872 

5700 

11.7 

61316 

33.317 

128590.9 

385 

—6606 3*6 

-2.5206 

-302567.2 

-3.5944 

5800 

11.7 

62486 

33.521 

131935.8 

1555 

-66097.8 

-2.5643 

-302507.6 

-3. 7943 

5900 

11.7 

63656 

33.721 

135297.9 

2725 

-66132.2 

-2.6064 

-302454.6 

-3.9874 

6000 

11.7 

64826 

33.918 

138682.0 

3895 

-66167. 1 

-2.6472 

-302408.2 

-4.1741 


A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
B, 2313° K. 
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TABLE III. - Continued. THERMO DYNAMI C PROPERTIES 


(49) BeFCl (gas)j molecular weight, 63.470 


T y 

°K 

r° 

cal/mole °K 

H r~ H 6' 

cal/mole 

C« 

■V' 

cal/mole °K 

-irf-W 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) f , 
cal/mole 

lo 9 IQ K f 

AHf, 

cal/mole 

lo S| 0 K 

0 

— 

0 

— 

0 

-136393.6 

-133773.3 


-257564.2 


ICC 

7.0714 

657.1 

47.3665 

4039. 6 

-135696.5 

-133781.4 

293.3076 

-258359.2 

554.6026 

2 C C 

8.5637 

1468.8 

52.6556 

9C62.4 

- 134924.8 

-133862.1 

147. 0983 

-259109.2 

271.9682 

298.15 

1C.2C88 

2353.6 

56.3555 

1442C.9 

-134C0C .0 

-134000.0 

98.9259 

-259708.8 

178.6658 

3CC 

10.2253 

2412.5 

56.4591 

14525.3 

-133581.1 

-134002.6 

98.3202 

-259718.8 

177.4918 

ACC 

11.4206 

3459. e 

55.5788 

2033 1. 7 

-132893.8 

-134153.6 

73.9036 

-260198.8 

13C. 1516 

5CC 

12.2797 

4668.1 

62.2271 

26425.4 

-131705.4 

-134296.8 

59.2374 

-260580.2 

101.6997 

6CC 

12.8740 

5947.5 

64.5215 

32765.4 

-130446.0 

-134425.9 

49.4497 

-260886.9 

82.7065 

7CC 

13.3CC8 

7257.4 

66.5395 

35320.5 

-129136.2 

-134556.4 

42.4518 

-261136.8 

69.1253 

8CC 

13.6132 

86C3.5 

68.3374 

46066.0 

-127789.7 

-134680.4 

37. 1985 

-261342.8 

58.9305 

9CC 

13.8465 

5577.4 

65.5545 

52582.0 

-126416.1 

-134807.0 

33.1087 

-261515.0 

50.9955 

1CCC 

14.0242 

11371.3 

71.4234 

6CC52. 1 

- 125C22 . 2 

-134941.1 

29.8339 

-261660.5 

44.6436 

11CC 

14. 162C 

12780.5 

72.7668 

67262.5 

-123612.6 

-135086.4 

27.1516 

-261784.7 

39.4439 

12CC 

14. 2706 

142C2.7 

74.CC35 

74601.9 

-12219C .8 

-135245.5 

24.9138 

-261892.0 

35. 1089 

13CC 

14.3576 

15624.3 

75.1497 

82C6C.3 

-120759.2 

-13542C. 3 

23.0180 

-261985.3 

31.4394 

1ACC 

14.4281 

17073.7 

76.2163 

89629.2 

-119319.8 

-135612.3 

21.3507 

-262067.2 

28.2931 

1 5CC 

14.4861 

18519.5 

77.2138 

97301.2 

-117874.0 

-135822.6 

19.9784 

-262139.6 

25.5655 

q 16CC 

14.5243 

19970.6 

78-1503 

1C5C69.9 

-116422.9 

-139549.3 

18.7283 

-262204.0 

23.1782 

17CC 

14.5747 

21426.1 

75.0327 

112929.5 

-114967.4 

-139726.8 

17.6065 

-2 62261.7 

21.0713 

18CC 

14.6C89 

22885. 3 

75.8668 

120874.8 

-1135C8.2 

— 1399C2.9 

16.6075 

-262313.6 

19. 1981 

19CC 

14.6381 

24347.7 

8C.6574 

128901.4 

-112C45.8 

-14CC78.C 

15.7134 

-262360.6 

17.5218 

2CCC 

14.6633 

25812.8 

81.4C85 

137005.0 

-UC580.7 

-14C252.5 

14.9C74 

-262403.3 

16.0128 

2 ICC 

14.6850 

2728C.3 

82.1245 

145 182.0 

-1C9113.3 

-14C426 .7 

14.177C 

-262442.3 

14.6473 

22CC 

14.7C40 

28749.7 

82.8085 

153428.9 

-1C7643.8 

— 1406CC . 9 

13.5123 

-262478.1 

13.4058 

23CC 

14.72C6 

30221. C 

83.4625 

161742.7 

-1C6172.6 

-140775.3 

12.9047 

-262511.2 

12.2721 

2400 

14.7353 

31653.8 

84.C893 

17C12C.5 

-1C4655 . 7 

-140949.5 

12.3472 

-262541.9 

1 1.2327 

25CC 

14.7483 

33168. C 

84.6911 

178559.7 

-1C3225 . 5 

-141 125. C 

11.8334 

-262570.6 

10.2764 

26CC 

14.7598 

34643.4 

85.2696 

187C58.C 

-1C1750.1 

-141300. 7 

11.3587 

-262597.7 

9.3936 

27CC 

14.77C2 

36119.9 

85.827C 

195613.0 

-100273.6 

-141477. 1 

10.9185 

-262623.5 

8.5761 

28GO 

14.7794 

37597.4 

86.3643 

204222.7 

-98796.1 

-141654.3 

10.5C93 

-262648.4 

7.8168 

29CC 

14.7678 

39075.8 

86.8831 

212885.2 

-57317.8 

-141832.4 

10. 1277 

-262672.8 

7.1099 

3CCC 

14.7553 

40554.5 

87.3846 

221598.7 

-95838.6 

-142011.3 

9.7712 

-262697.0 

6.4501 

3 ice 

14.8C21 

42034.8 

87.8698 

23C361.6 

-94358.7 

-142191.3 

9.4373 

-262721.6 

5.8327 

32CC 

14.8C84 

43515.3 

88.3395 

235172.2 

-92878.2 

-142372. 3 

9.1240 

-262746.8 

5.2539 

33C0 

14.S14C 

44956.5 

88.7556 

248029.1 

-91397.1 

-142554.4 

8.8291 

-262773. 3 

4.7102 

34CC 

14.8192 

46478. 1 

85.2375 

256930.9 

-85915.4 

-142737.7 

8.5512 

-262801.4 

4. 1983 

35C0 

14.8240 

47960.3 

89.6676 

265876.2 

-88433. 3 

-142922.1 

8.2889 

-262831.7 

3.7157 

36CC 

14.8283 

45442.5 

9C.Ce53 

274864.0 

-86950.6 

— 1431C7.7 

8.0410 

-262864.7 

3.2598 

37CC 

14.8223 

5C925.9 

5C .4916 

283852.9 

-85467.6 

-143294.5 

7.8059 

-262900.9 

2.8285 

3 8CC 

14.8260 

524C9.4 

9C.8872 

292961.9 

-83584.2 

-143482.6 

7.5830 

-262941.0 

2.4198 

39CC 

14.8255 

53853.1 

91.2726 

3C2070.0 

-82500.4 

-143672. C 

7.3713 

-262985.3 

2.0320 

40CC 

14.8427 

55377.3 

91.6484 

311216.1 

-81C16.3 

-143862.6 

7.1700 

-263034.6 

1.6636 

41CC 

14.8456 

56861.7 

92.0145 

32C399.4 

-7953 1.9 

-144054.6 

6.9781 

-263089.4 

1.3130 

42CC 

14.8484 

58346.4 

92.3727 

329618.8 

-78C47.2 

-144247.9 

6.7953 

-263150.2 

C.9791 

4300 

14.85C9 

59831.3 

92.7221 

338873.6 

-76562.2 

-144442.6 

6.6205 

-263217. 5 

0.6606 

44CC 

14.8533 

61316.6 

93.0635 

348163.0 

-75C77.0 

-144638.7 

6.4536 

-263292.0 

0.3565 

45CC 

14.8555 

628C2.C 

92.3974 

357486.1 

-73591.5 

-144836.1 

6.2938 

-263374.0 

0.0659 

46CC 

14.8576 

64287.7 

93.7235 

366842.2 

-721C5.9 

-145034.9 

6. 1409 

-263464.2 

-0.2122 

4700 

14.8596 

65773.5 

94.0434 

376230.6 

-7C62C.0 

-145235.1 

5.9942 

-263562.8 

-0.4786 

48CC 

14.8614 

67259.6 

94.3562 

38565C.7 

-69134.0 

-145436.8 

5.8533 

-2 6367C.5 

-0.7339 

49CC 

14.8632 

68745.6 

94.6628 

395101.7 

-67647.7 

-145639.8 

5.7181 

-263787. 6 

-C.9790 

5CCC 

14,e648 

7C232.2 

94 .9630 

404583. C 

-66161.3 

-145844.3 

5.588C 

-263914.4 

-1.2143 

5 ICC 

14.8663 

71718.8 

55.2574 

414C94.1 

-64674.8 

-14605C.2 

5.4631 

-264051.3 

-1.4406 

52CC 

14.6678 

732C5.5 

95.5461 

423634.3 

-63188.1 

-146257.6 

5.3426 

-264198.6 

-1.6582 

53CC 

14.8691 

74652.3 

55.8292 

4332C3 . 1 

— 617C1.2 

-146466.4 

5.2266 

-264356.5 

-1.8678 

54C0 

14.8704 

76179.3 

56. 1C73 

4428CO.O 

-60214.3 

-146676.7 

5.1146 

-264525.3 

-2.0697 

55CC 

14.8716 

77666.4 

96.3801 

452424.4 

-58727.2 

-146888.4 

5. 0066 

-264705.2 

-2.2644 

56CC 

14.8728 

79153.6 

56 .648 1 

462075.9 

-5723S.9 

-147 1C 1 .6 

4.9022 

-264896.2 

-2.4523 

57CC 

14.8739 

8C641.0 

96.9114 

471753.9 

-55752.6 

-147316.3 

4.8C15 

-265098.5 

-2.6337 

58CC 

14.8745 

82128.4 

97.1701 

481458.0 

-54265.2 

-147532.5 

4.7041 

-265312.2 

-2.8090 

5900 

14.8759 

83615.5 

97.4244 

491187.7 

-52777.6 

-147750.1 

4.6099 

-265537.3 

-2.9785 

6CCC 

14.8769 

85 1C 3. 6 

57.6744 

5CC942.7 

-5129C.0 

-147969.2 

4.5186 

-2 65773.8 

-3.1425 


a A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Be, 1560° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(50) BeH (gas); molecular weight., 10.021 


T, 

°K 

cal/mole °K 

uo - UO 

n T "0- 
cal/mole 

c° 

cal/mole °K 

cal/mole 

H r, 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

o 

o 

4 * 

A Hf, 
cal/mole 

o 

lO 

o 

c 


c 


0 

76C35.2 

77515.8 


-51000.0 


ICC 

6.96 17 

686. C 

34.8252 

2776.5 

76721.3 

77812.6 

-165. 1774 

-51307.6 

108.9677 

2CC 

6 . 9 6 £ A 

1382.4 

39.4519 

65C8.0 

77417.6 

78C68.1 

-80.0219 

-51604.9 

52.7786 

296.15 

6 . 9 £ A 1 

2066.8 

42.2358 

1C525.8 

7eiC2.0 

78 102. C 

-51.9295 

-51895.7 

34.1702 

3CC 

6.5848 

2079.7 

42.279C 

1C604.C 

78114.9 

78101.5 

-51. 5766 

-51901.2 

33.9357 

4CC 

7.C592 

2781.3 

44 ,296e 

14937.4 

78816.5 

78017.3 

-37.3590 

-52193.2 

24.4595 

5CC 

7.2CA2 

3493.9 

45.8865 

15449.3 

79529.2 

77878.6 

-28.8407 

-52474.2 

18.7420 

6 C C 

7.3529 

4223.6 

47.2162 

24106.2 

80258.8 

77716.0 

-23. 1730 

-52738.2 

14.9103 

7CC 

7.5533 

4972.9 

46.3705 

28886.7 

81CC8.1 

77542-2 

-19.1334 

-52982.5 

12.1600 

8CC 

7.7852 

5742. C 

45.3976 

33776.1 

81777.2 

77362.8 

-16.1107 

-53207.1 

10.0881 

5CC 

7.5552 

6529.3 

5C.3248 

38762.9 

82564.6 

77177.1 

-13.7651 

-53413.3 

8.4701 

1CCC 

8.1129 

7333.1 

51.1715 

43838.4 

83268.4 

76982.5 

-11.8931 

-53603.2 

7.1709 

11CC 

8.2A7C 

8151.3 

51.9512 

48995. C 

84186.5 

76776.3 

-10.3658 

-53778.7 

6.1042 

12CC 

8.3835 

89ei.9 

52.6735 

54226.7 

85C17.2 

76556.3 

-9.0964 

-53941.6 

5.2125 

13 CC 

8.A65C 

9823.5 

53.3474 

59528.1 

85858.7 

76320.2 

-8.0254 

-54093.7 

4.4558 

14CC 

8.5537 

1C674.5 

53.578C 

64894.8 

867C5.7 

76C66.7 

-7.1109 

-54236.3 

3.8054 

1 5 CC 

8.6317 

11523.9 

54.5705 

7C322.5 

87569. 1 

75794.2 

-6.3205 

-54370.6 

3.2403 

016CC 

8.7CC9 

124CC.5 

55.1302 

758C7.8 

88435.8 

72004.8 

-5.6438 

-54497.5 

2.7447 

17CC 

8.7825 

13273.8 

55.6598 

81347.5 

89309.0 

71764.4 

-5.0661 

-54617.9 

2.3063 

iecc 

8.8179 

14152.8 

56.162C 

86938.8 

9C188. 1 

71525.5 

-4.5545 

-54732.5 

1.9158 

19CC 

8.8681 

15C37.2 

56.64C2 

92579.1 

91C72.4 

71286.7 

-4.0981 

-54841.8 

1.5658 

2CCC 

8.9138 

15926.3 

57.0562 

98266.1 

91961.6 

71048.2 

-3.6889 

-54946.4 

1.2501 

2 ICC 

8.5558 

16819.8 

57.5322 

1C3997.7 

92855.1 

70809.9 

-3.3199 

-55046.6 

0.9639 

22CC 

8. 9546 

17717.4 

57.9457 

1C9772.C 

93752.6 

70571.7 

-2.9856 

-55142-8 

0.7033 

23CC 

9. 0207 

18618.7 

58.3503 

115587.1 

94653.9 

70333.3 

-2.6811 

-55235.4 

0.4649 

24CC 

9.C8A5 

19523.4 

58.7354 

121441.5 

55558.7 

70C94.9 

-2.4032 

-55324.8 

0.2461 

25CC 

9.0562 

20431.5 

59. 1C61 

127333.7 

96466.7 

69856.3 

-2.1483 

-55411.1 

0.0444 

26CC 

9.1262 

21342.6 

55.4634 

133262.3 

97377.9 

69617.5 

-1.9138 

-55494.7 

-0.1420 

27CC 

9.15A6 

22256.7 

59.8084 

135226. C 

98291.9 

69378.7 

-1.6974 

-55576.0 

-0.3149 

28CC 

9.1817 

23173.5 

60.1418 

145223.6 

99208.7 

69139.5 

-1.4973 

-55655.2 

-C.4757 

29CC 

9.2C77 

24CS3.C 

60.4645 

151254. C 

1C0126.2 

6890C.2 

-1.3116 

-55732.7 

-0.6256 

BCCC 

9.2326 

25015.0 

6C.777C 

157316.1 

1 C 1C 50. 2 

68660.6 

-1.1387 

-55808.8 

-0.7657 

3 1C C 

9.2566 

25939.5 

61.C8C2 

163409.1 

1C 1974 . 7 

68420.6 

-0.9777 

-55884.1 

-0.8969 

3200 

9.2799 

26866.3 

61.3744 

169531.9 

102501.5 

68180.2 

-0.8271 

-55958.7 

-1.0201 

3300 

9 . 30 2 A 

27755.4 

61.6603 

175683.7 

1C3830.7 

6754C.C 

-0.6863 

-56033.3 

-1.1360 

3 AC C 

9.32A2 

28726.7 

61.9384 

181863.7 

1C4762.0 

67698.9 

-0.5542 

-56108.3 

-1.2452 

35CC 

9. 3455 

2966C.2 

62.2C9C 

188071.1 

1C5695.5 

67457.2 

-0.4302 

-56184.1 

-1.3483 

36CC 

9.3863 

30595.8 

62.4725 

194305.2 

1C6631.1 

67215.8 

-0.3131 

-56261.3 

-1.4458 

37CC 

9.3867 

31533.5 

62.7294 

2CC565.4 

1C7568.7 

66974.2 

-0.2033 

-56340.4 

-1.5382 

38C0 

9.AC66 

32473.2 

62.58CC 

206850.9 

108508.4 

66731.4 

-0.0994 

-56422.0 

-1.6258 

39CC 

9.4261 

33414.8 

63.2246 

213161.2 

IC945C.0 

66485.5 

-0.0013 

-56506.5 

-1.7091 

4CCC 

9.4453 

34358.4 

63. 4635 

219495.6 

11C393.6 

66246.7 

0.0919 

-56594.6 

-1.7883 

4 1C C 

9.4642 

353C3.8 

63.657C 

225853.7 

111335.1 

66004.3 

0.1798 

-56686.8 

-1.8638 

42CC 

9.4828 

36251.2 

63.9252 

232234.8 

1 12286.4 

65761.1 

0.2638 

-56783.7 

-1.9358 

43CC 

9.5C 12 

3 7200 .4 

64.1486 

238638.6 

113235.6 

65517.9 

0.3431 

-56885.7 

-2.0046 

A AC G 

9.5193 

38151.4 

64.3672 

245064.4 

114186.7 

65274.0 

0.4187 

-56993.4 

-2.0703 

A5CC 

9.5272 

351C4.2 

64.5814 

251511.9 

115135.5 

65030.6 

0.4905 

-57107.3 

-2. 1333 

AfcCC 

9.5545 

4C058-6 

64.7912 

257580.5 

116094.1 

64786.6 

0.5591 

-57227.9 

-2.1936 

A7CC 

9.5724 

41015.2 

64.9568 

264470.0 

117C50.5 

64542.4 

C. 6244 

-57355.7 

-2.2516 

A8CC 

9.5898 

41973.3 

65.1586 

27C979.8 

118CC8.6 

64297.5 

0.6868 

-57491.0 

-2.3072 

A9CC 

9.6C70 

42933.2 

65.3965 

2775C9.5 

1 1856 8 . 4 

64052.5 

0.7464 

-57634.3 

-2.3607 

5CCC 

9.6241 

43894.7 

65.5907 

284058.9 

11993C.0 

63807.9 

0.8C33 

-57785.9 

-2.4121 

51CC 

9.6410 

44858. C 

65.7815 

290627.6 

12C893.2 

63562.7 

0.8581 

-57946.2 

-2.4617 

52CC 

9.6578 

45822.9 

65.9685 

257215.1 

121858.2 

63317.6 

0.9103 

-58115.5 

-2.5096 

53CC 

9.6745 

46789.5 

66.1530 

303821.2 

122824.8 

63071.9 

0.9603 

-58293.9 

-2.5557 

5ACC 

9.65 11 

47757.8 

66.334C 

310445.6 

123793.1 

62826.4 

1.0084 

-58481.8 

-2.6003 

55CC 

9.7C76 

48727.7 

66.5119 

317C87.9 

124763.0 

6258C.4 

1.0545 

-58679.4 

-2.6434 

5tCC 

9. 7240 

49659.3 

66.687C 

323747.9 

125734.6 

62334.6 

1.0988 

-58886.6 

-2.6851 

57CC 

9. 7403 

5C672.5 

66.8553 

330425.2 

126707.8 

62085.0 

1. 1415 

-59103.8 

-2.7255 

5 8 C 0 

9.7566 

51647.4 

67.0288 

337119.7 

127682.6 

61843.1 

1.1824 

-59330.8 

-2.7646 

59CC 

9.7728 

52623.9 

67.1957 

343830.9 

128659.1 

61556.8 

1.2219 

-59567.8 

-2.8026 

6CCC 

9.7889 

536C1.5 

67.3601 

35C558.7 

129637.2 

61350.9 

1.2597 

-59814.8 

-2.8394 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Be, 1560° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(51 ) BeO (gas); molecular weight, 25.013 


r, 

°K 

r° 

h t -" o . 

C° 

' 


h t* 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

cal/mole °K 

col/mole 

cai/mole °K 

cal/mole 

cal/mole 

(A Hf)f, 
cal/mole 

io Kf 

A Hf, 
cal/mole 

log io K 

c 

6.9571 

0 

— 

0 

28367.9 

29874. c 


-1C6000.0 


ICC 

654.1 

39.5933 

3265.3 

29062.0 

30211.5 

-61.9230 

-106330.2 

228.0046 


6.9647 

1350.0 

44.4167 

74 S3 . 4 

29757.9 

30420 .0 

-28.8059 

-106688.5 

11 1. 6644 

298.15 

7.0465 

2076.6 

47.2088 

11998. 7 

30444.5 

30444.5 

-17.8553 

-107012.2 

73.2360 

3 C C 

7.C4S2 

2089.6 

47.2524 

12086.1 

30457.5 

3C443.9 

-17.7177 

-107018.0 

72.7522 


7.2537 

28C4.C 

45.3C61 

16918.5 

31171.9 

30364.7 

-12.1789 

-107318.4 

53.2373 


7.51C3 

3542.1 

5C.952C 

21933.9 

315C9.9 

30235.2 

-8.8672 

-107587.6 

41.4968 

6CC 

7.7571 

43C5.7 

52.3435 

27100.5 

32673.5 

3007 8.9 

-6.6699 

-107827.2 

33.6511 

7CC 

7.9698 

5052. 3 

53.5557 

32396.7 

3346C.2 

29904.5 

-5. 1090 

-108041.2 

28.0351 

8CC 

8 » 14 51 

5858.4 

54.6318 

37807.1 

34266.2 

29716.1 

-3.9454 

-108234.2 

23.8151 

9CC 

8.2 E 78 

6720.2 

55.5997 

43319.5 

35C88.1 

29513.4 

-3.0464 

-10 8410. 1 

20.5273 

1 c c c 

8.4C46 

7555.1 

56.4791 

48924.1 

35923.0 

29295.1 

-2.3322 

-108572. 3 

17.8930 

ucc 

8.5C20 

84C0.5 

57.2845 

54612.8 

36768.4 

29C6C.C 

-1.7524 

-108723.3 

15. 7345 

12CC 

8. 5 E 59 

9255. C 

58.0283 

603 79 .0 

37622.9 

28807.4 

-1.2733 

-108864.8 

13.9333 

1 3CC 

8.6616 

10117.4 

58.7186 

66216.7 

38485.3 

28536.7 

-0.8716 

-108998.0 

12.4073 

14CC 

8.7336 

1C987.2 

55.3631 

72121.2 

39355.1 

28248. C 

-0.5307 

-109123.6 

11.0977 

15CC 

in 
in 
^ > 
CO 

X) 

11864. 1 

55.9681 

76C88.C 

4C232.0 

27941.3 

-0.2383 

-109241.8 

9.9615 

a 16CC 

8.EEC1 

12748.4 

6C.5388 

84113.7 

41116.3 

24119.7 

C. 0024 

-109352. 5 

8 . 9663 

1 7CC 

8.9596 

13640.3 

6 1 .0755 

9C194.8 

42CC8.2 

23 85 C .2 

0.1953 

-109455.4 

8.0873 

18CC 

9.C451 

14540.5 

61.594C 

96328.7 

42908.4 

23586. C 

C. 3646 

-10955G.0 

7 . 3052 

15CC 

9.1374 

15449.6 

62 . 0855 

102512.8 

43817.5 

23327.9 

0. 5145 

-109635. 5 

6.6049 

2C C C 

9.2365 

16368.2 

62.5567 

108745.1 

44736. 1 

23076.5 

0.6481 

-109711.5 

5.9742 

2 1C C 

9.3421 

17297.1 

63.0C9E 

115023.6 

45665.0 

22832.6 

C.7674 

-1 09777. 4 

5 .4032 

22C0 

9.4534 

18236.8 

63.447C 

121346.5 

46604.7 

22596.8 

0. 8748 

-109832.4 

4.8838 

2 30 C 

9.5693 

19187.9 

63 . 8697 

127712.5 

47555.8 

22369 .6 

0.9719 

-109876.3 

4.4093 

24CC 

9. 6688 

2C150.e 

64.2795 

134120.0 

48518.7 

22151.5 

1.0601 

-109908.8 

3.9742 

25CC 

9.81C5 

21125. e 

64.6775 

14C568.0 

49493.7 

21942.7 

1.1404 

-109929.6 

3.5739 

26CC 

9.9333 

22113. C 

65.0647 

147C55.2 

5C48C .9 

21 743.6 

1.2140 

-109938.9 

3.2042 

27CC 

10.0559 

23112.4 

65.4415 

15358C.6 

5148C.3 

21554. 1 

1.2813 

-109936.7 

2.8620 

28CC 

10.1772 

24124.1 

65.8C9E 

16C143.2 

52492.0 

21374.3 

1.3433 

-109923.5 

2.5442 

2900 

10.2960 

25147.8 

66.169C 

166742.3 

53515.7 

212C4. 1 

1.4005 

-1C9899.6 

2.2484 

3000 

10.4116 

26183.2 

66.5200 

173376.8 

54551.1 

21043.1 

1.4536 

-109865.7 

1.9724 

3 ICC 

1C.523C 

27230. C 

66.8632 

18C046.0 

55597.9 

20891.2 

1.5029 

-109822.5 

1.7142 

32CC 

10.6297 

28287. 6 

67 . 199C 

186749.2 

56655.5 

20747.5 

1.5489 

-109770.9 

1 • 4724 

33CC 

10.7310 

29355.7 

67.5277 

193485.6 

57723.6 

2C612.8 

1.5916 

-10971 1 . 8 

1 . 2452 

34CC 

10.8267 

30433.7 

67.8494 

2CC254.5 

58801.5 

20485.5 

1.6316 

-109646.2 

1.0316 

35CC 

10.9163 

31520.9 

68.1646 

207055.2 

59888.7 

20365.4 

1.6691 

-109575.2 

C.8303 

3600 

10.9599 

32616.7 

68.4733 

213887.2 

60984.6 

20252. C 

1 .7045 

-109499.9 

0.6403 

37CC 

11.0772 

33720.6 

68 . 775 E 

220749.7 

62C88 . 5 

20144.7 

1.7374 

-109421.5 

0.4607 

secc 

11.1483 

34831.9 

65.0721 

227642.1 

63199.8 

20043 . 1 

1.7687 

-109341.1 

0 . 2907 

39CC 

11.2133 

35550. 1 

65.3626 

234563.9 

64318.0 

19946.5 

1.7982 

-109259.8 

C. 1295 

4CCC 

11.2723 

37C74.4 

65.6472 

241514.4 

65442.3 

19854.5 

1.8261 

-109179.0 

-0.0235 

41C0 

11.3256 

382C4.3 

65.9262 

248493.2 

66572.2 

19766.5 

1.8525 

-109099. 6 

-C. 1689 

■9 2 C G 

1 1. 3733 

35339.3 

70.1597 

255499.5 

677C7.2 

19682.0 

1.8776 

-109022.8 

-0.3073 

4 3 CC 

11.4157 

4C478.8 

70.4675 

262532.9 

68846.7 

156CC.5 

1.9012 

-108949.7 

-0.4392 

44CC 

11.4532 

41622.3 

70.7307 

269592.9 

6999C.2 

19521.7 

1.9239 

-1 0888 1.3 

-0.5650 

4500 

11.4859 

42769.3 

70.5885 

276678.5 

71137.2 

19445.0 

1.9454 

-108818.6 

-0.6851 

4 6 CC 

11.5143 

43919.4 

71.2413 

283790.4 

72287. 3 

1537C.C 

1.9660 

-108762.5 

-C . 80CC 

47CC 

11.5386 

45072. C 

71.4892 

29C927.C 

73439.9 

19296.4 

1.9855 

-1C8713.9 

-0.9099 

4ecc 

11.5551 

46227. C 

71.7323 

298C88.1 

74594.8 

19223.5 

2.0040 

-1C8673.6 

-1.0152 

4900 

11.5761 

47383.7 

71.9708 

3C5273.3 

75751.6 

19152.1 

2.C22C 

-108642.3 

-1.1162 

5CCC 

11.5500 

48542.1 

72.2048 

312482.1 

769 1C .0 

1908C.7 

2. 0389 

-108620.8 

-1.2130 

5 ICC 

11.6CC9 

497C 1.6 

72.4345 

319714.1 

78C69.5 

19009.4 

2.0553 

-108609.6 


52CC 

11.6092 

5C862.2 

72.6598 

326568.9 

7923C.1 

18938.1 

2.0705 

-108609.3 

-1. 3956 

53CC 

11.6151 

52023.4 

72 . 88 1C 

334245.9 

80391.3 

18866.5 

2.C86C 

-10862C. 3 

-1.4818 

5 A C C 

11.6188 

53185.1 

73.0582 

341544.9 

81553.0 

18794.3 

2. 1002 

-108643.2 

- 1.5647 

55CC 

11.6206 

54347. 1 

73.3114 

348865.4 

82715.0 

18721.5 

2.1141 

-108678.2 

-1.6447 

56CC 

11.6207 

555C9.2 

73.5208 

356207.1 

83877.1 

18647.9 

2.1273 

-1C8725.6 

-1.7218 

5 7 CC 

11.6193 

56671.2 

73.7264 

363569.5 

85C39.1 

18573.2 

2. L 40 1 

-108785. 7 

-1.7962 

58CC 

11.6164 

57833. C 

73.9285 

370952.2 

862 CC. 9 

18457.5 

2.1524 

-108858.7 

-1.8682 

59C0 

11.6124 

58994.5 

74.127C 

378355. 1 

87362. 3 

1842C.6 

2.1642 

-108944.7 

-1.9377 

fcCCC 

11.6C74 

60155.4 

74.3222 

385777.5 

88523.3 

18342.4 

2.1756 

-109043.8 

-2. 0050 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Meltina ooint of 
Be, 1560° K. 
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TABLE III. - Continued. THERMOUZNAMIC PROPERTIES 


(52) BeO (crystal, liquid)) molecular weight, 25.013 


T y 

°K 

c p, 

cal/mole °K 

H f~ H 6° 

cal/mole 

C° 

cal/mole °K 

cal/mole 

H h 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

cal/moie 

(A//f V, 

cal/mole 

'°<3|0 K f 

A Hf, 
cal/mole 

o 

(O 

o 

c 


0 

0 

c 

-14379C.8 

-142284.7 


-278158.7 

— 

ICC 

0.672 

17.9 

C .2428 

6.3 

-143772.8 

-142623.3 

3C7. 1894 

-279165.0 

597.1170 

2CC 

3 . A 1 6 

222.8 

1 . 55 34 

87.5 

-143568. C 

-142905.5 

151.2194 

-280014.4 

291.6897 

298.15 

6 . C9C 

690.8 

2. 4926 

35C.6 

-1431CC.0 

-1431C0.C 

99.7964 

-280556.7 

190.8877 

3CC 

6.11C 

7C2.C 

3. 5304 

357.1 

-143C88.7 

-1431C2.3 

99.1495 

-280564.3 

189.6195 

ACC 

7.52C 

1AC5.A 

5 . 5 A 1 2 

811.1 

-142385.4 

-143192.6 

73.0795 

-280875.7 

138.4957 

5CC 

9.236 

2265.9 

7 . A56C 

1462. 1 

-141524.9 

-143199.6 

57.4319 

-281022.5 

107.7959 

6CC 

10. ICC 

3235.2 

9. 22 1C 

2297.4 

— 14C55S.6 

-143150.2 

47.0017 

-281056.3 

87.3227 

7CC 

10.717 

A277.5 

. 10.8266 

3301.1 

-139513.3 

-143068.9 

39.5551 

-281014.7 

72.6992 

8CC 

11. ICC 

5369.5 

12 . 28 A 1 

4457.8 

-138421.3 

-142971.5 

33.9737 

-280921.7 

61.7343 

9CC 

11.350 

649 2.3 

13.6C6A 

5753.4 

-13729E.5 

-142873.2 

29.6356 

-280796.7 

53.2093 

1CCC 

11.56C 

7637. e 

1 A . 8 1 3 1 

1 175.2 

-136153.0 

— 1 4278 C . 8 

26. 1675 

-280648.3 

46.3926 

UCC 

U-77C 

88CA.3 

15.92A7 

8712.8 

-134586.5 

-142654.5 

23.3317 

-280478.2 

40.8185 

12CC 

11.979 

9991.8 

16.9578 

1C357.6 

-133759.0 

-142614.5 

20.9699 

-2 80286.7 

36.1765 

13CC 

12.188 

112C0.1 

17.9245 

121C2.2 

-13259C.7 

-142539.2 

18.9725 

-280074.0 

32.2514 

14CC 

12.357 

12A29.A 

18.8357 

1354C.7 

- 131361.4 

-142468.5 

17.2612 

-279840.1 

28.8897 

15CC 

12.6C6 

13679.5 

15.6582 

15867.7 

-13C1H.3 

-1424C2.C 

15.7790 

-279585.1 

25.9788 

b 16CC 

12.815 

1 A95C.6 

2C.518A 

17878.9 

-128840.2 

-145836.8 

14.4703 

-279309.0 

23.4341 

17CC 

13.C2A 

162A2.5 

21.3C16 

1557C.2 

-127548.3 

-145706.3 

13.2992 

-279011.9 

21.1912 

1 ECC 

13.233 

17555. A 

22.0515 

22138.1 

-126235.4 

-145557.8 

12.2590 

-278693.8 

19.1996 

15CC 

1 3 . A A 2 

18889.1 

22.773C 

24379.6 

-124501.7 

-145351.2 

11.3294 

-278354.7 

17.4198 

2CC0 

13.651 

202A3.8 

23.A676 

26691.8 

-123547.0 

-145206.6 

10.4938 

-277994.7 

15.8200 

2 1C C 

13.860 

21619.3 

2A. 1385 

290 7 2 . A 

-122171.5 

-145CC3.8 

9.7387 

-277613.8 

14.3745 

22CC 

1A.C65 

230 15 . 8 

2A. 7885 

31518.9 

-1207 75.0 

-144782.9 

9.0532 

-277212.2 

13.0622 

2300 

1A.278 

2AA33. 1 

25. A185 

34029.4 

-119357.7 

-144543.9 

8.4284 

-276789.8 

11.8658 

2 AC C 

1 A . A 8 7 

25871. A 

26.0306 

36602.0 

-117519.4 

-144286.7 

7.8568 

-276346.9 

10.7709 

2 5 CC 

1 A . 6 5 6 

27330.5 

26.6262 

35235.0 

-116460.3 

-144011.2 

7.3317 

-275883.6 

9.7651 

2 6CC 

14.905 

288 1C. 6 

27 .2C67 

41926.7 

-11458C.2 

-143717.5 

6.8481 

-275400.0 

8.8384 

27CC 

15.114 

30311.5 

27.7731 

A4675.9 

-113475.3 

-1434C5.5 

6.4C11 

-274896.3 

7.9818 

28CC 

15.323 

31833. A 

28.3265 

A748C.9 

-111957.4 

-143075. 1 

5.9870 

-2 74372.9 

7.1879 

C 28A3 

15.413 

32A9A.2 

28.5fcC8 

48704.0 

-111296.6 

-142925.8 

5.8179 

-274138.8 

6.8639 

2£ A3 

15. C 

A9552.2 

34.5608 

487C4.0 

-94238.6 

-125868.1 

5.8179 

-257081.2 

6.8639 

25CC 

15. C 

50AC7.2 

3 A . 85 85 

5C682.5 

-93383.6 

-125655.2 

5.6281 

-256798.9 

6.4759 

3CCC 

15. C 

519C7.2 

35.367C 

54193.5 

-91883.6 

-125391.6 

5. 3127 

-256300. 4 

5.8315 

31CC 

15.0 

53AC7.2 

35.8585 

57755.4 

— 5C383.6 

-12505C.3 

5.0184 

-255804.0 

5.2298 

32CC 

15. C 

5A9C7.2 

36.3351 

61365.2 

-88883.6 

-124791.2 

4.7433 

-25531C.0 

4.6668 

33CC 

15 .C 

56AC7.2 

36.7567 

65C21.5 

-87383.6 

-124494.4 

4.4853 

-254819.0 

4. 1389 

3 ACC 

15. C 

579C7.2 

37 .2445 

68724.1 

-85883.6 

-124195.7 

4.2430 

-254331.3 

3.6431 

35CC 

15. C 

59AC7.2 

37.6793 

72470.4 

-84383.6 

-1239C7.C 

4.0152 

-253847.5 

3.1764 

36CC 

15. C 

6C9C7.2 

38.1C1S 

76259.5 

-82883.6 

-123616.2 

3.8007 

-253368.1 

2.7366 

37CC 

15. C 

62AC7.2 

38.5128 

8CC5C.3 

-81383.6 

-123327.4 

3.5979 

-252893.6 

2.3212 

38CC 

15. C 

639C7.2 

38.9125 

83961.7 

-79883.6 

-123040.4 

3.4C65 

-252424.5 

1.9285 

3SCC 

15. C 

65AC7.2 

39.3025 

87872.6 

-78383.6 

-122755.1 

3.2252 

-251961.4 

1.5566 

ACCC 

15. C 

669C7.2 

35.6622 

91821.9 

-76883.6 

-122471.4 

3.0535 

-251504.9 

1.2040 

A 1 CC 

15. C 

68AC7.2 

AC. 0527 

95808.7 

-75383.6 

-122185.4 

2.8905 

-251055.4 

0.8691 

A2CC 

15. C 

699C7.2 

AO. AIA1 

99832.1 

-73883.6 

— 1219C8.8 

2.7357 

-250613.6 

0.5508 

A3CC 

15. C 

71AC7. 2 

AC. 767 1 

1C3891.2 

-72383 .6 

-121629.8 

2. 5882 

-250180.0 

0.2478 

AACC 

15. C 

729C7.2 

Al. 1119 

107585.3 

-7C883 .6 

-121352. 1 

2.448C 

-249755.1 

-0.0409 

A5CC 

15. C 

7AAC7.2 

41. AA9C 

112113.4 

-65383.6 

-121075.9 

2.3142 

-249339.4 

-0.3164 

A6CC 

15. C 

759C7 . 2 

A 1 . 77 8 7 

116274.8 

-67883.6 

-120800.5 

2.1865 

-248933.4 

-0.5794 

A 7CC 

15.0 

77 AC 7. 2 

42.1C12 

12C468.9 

-66383.6 

-120527.1 

2.0645 

-248537.4 

-0.8308 

A8CC 

15. C 

789C7.2 

42. 4171 

124694.9 

-64883.6 

-120254.6 

1.9478 

-248152.1 

-1.0714 

A 5 C C 

15. C 

8CAC7.2 

42. 7264 

128552.1 

-63383.6 

-1 19983.2 

1.8363 

-247777.6 

-1.3018 

5CCC 

15. C 

8 1907. 2 

A3.C29A 

133239.9 

-61883.6 

-119712.9 

1.7293 

-247414.4 

-1.5227 

5 ICC 

15. C 

83AC7.2 

42.3265 

137557.8 

-60383.6 

-119443.7 

1.6269 

-247062.7 

-1.7345 

52CC 

15. C 

8A9C7.2 

A3. 6177 

141905.0 

-58883.6 

il 19175. 6 

1. 5286 

-246722.9 

-1.9380 

53CC 

15.0 

86 AC 7. 2 

A3 .9C35 

146281.1 

-57383.6 

-118908.4 

1.4342 

-246395.2 

-2.1335 

5 ACC 

15.0 

879C7.2 

44.1838 

15C685. 5 

-55883.6 

-118642.3 

1.3434 

-246079.8 

-2.3215 

55CC 

15. C 

89AC7.2 

A A • 459 1 

155117.7 

-54383.6 

-118377.1 

1.2562 

-245776.8 

-2.5025 

5600 

15. C 

9C9C7.2 

AA.729A 

159577.2 

-52883.6 

-118112.8 

1.1723 

-245486.3 

-2.6768 

5 7CC 

15.0 

92AC7.2 

A A . 99 A 8 

16AC63.4 

-51383.6 

-117849.5 

1.0916 

-245208.4 

-2.8448 

5ecc 

15. C 

939C7.2 

45.2557 

168576.0 

-49883.6 

-117587. C 

1.0138 

-244943.2 

-3.0068 

59CC 

15 .C 

95AC7.2 

A5.5121 

173114.4 

-48383.6 

-117325.3 

0.9388 

-244690.6 

-3.1631 

6CCC 

15. C 

969C7.2 

45 .7642 

177678.3 

-46883.6 

-117064.5 

0.8665 

-244450.7 

-3.3141 


°Hq refers to crystal state. 

b A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point 
of Be, 1560° K. 
c Melting point. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(53) (Be0 ) 2 (gas ) 3 molecular weight, 50.026 


T, 

°K 

c° 

H f~% 

CO 

o>. 

H h 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

cai/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

cal/mole 

o 

tO 

o 

* 

A Hf, 
cal/mole 

! °9|0 K 

c 

ICC 

8.5C56 

0 

8C7.1 

49.0135 

c 

4094.2 

-1C7366 .0 
— 1C6558.8 

-104353.8 
— 1C4 259.8 

229.4565 

-376101.7 

-377343.2 

809.3118 


10.4 1C6 

1 75C . 1 

55.4737 

9344.6 

-1C 56 15. 8 

-1C4291 .6 

115. 5366 

-378508.6 

396.4771 

298.15 

12. 3C09 

2866.0 

59.9879 

1SC19.4 

-1C45CC.0 

-10450C.C 

77.9927 

-379413.3 

260. 1752 


12.3248 

2888.7 

6C.C641 

1513C.5 

-1C4477.2 

-1045C4 .4 

77.5202 

-379428.3 

258.4602 

5CC 

14. C 1 13 

42C8.7 

63.8495 

21331.2 

-1C3157.2 

— 1C4 771.6 

58.4664 

-380137.7 

189.2989 

15.3251 

5679.1 

67.1254 

27883.6 

-1C1686.9 

-105036.4 

47.0046 

-380682. 1 

147.7326 

6CC 

16.3262 

7264.6 

7C.0134 

34743.4 

-1C01C1.3 

-10529C.7 

39. 3442 

-381102.9 

119.9862 

7 c c 

1 7 • C 5 lb 

8935.7 

72.5875 

41875.9 

-98430.3 

— 1C5541.6 

33.8595 

-381433.1 

100. 1477 


17 .6CC2 

10669.9 

74.9028 

49252.4 

-96696.1 

-105796.4 

29. 7361 

-381696.9 

85.2572 


18.0C83 

12451.2 

77.CC05 

56 e49 . 2 

-94914.7 

-106064.1 

26.5211 

-381911.2 

73.6685 

1 C C u 

18.32C2 

14268.3 

78.9147 

64646.4 

-93C97.6 

-106353.3 

23.9424 

-382088.2 

64.3927 

11CC 

18.5627 

16113. C 

8C .6726 

72626.9 

-91253.0 

-106669.8 

21.8265 

-382236.4 

56.8002 

12C0 

18.7541 

17979.2 

82.2962 

8C776.4 

-89386.8 

-107017.8 

20.0577 

-382362.2 

50.4709 

14CC 

1 8. SC 74 

19862.5 

82.8037 

89C82.3 

-875C3.4 

-1C74CC. 6 

18.5559 

-382470.2 

45. 1136 

19.C3 19 

21759.7 

85.2C96 

97533.8 

-85606.3 

-107820.4 

17.2636 

-382563.7 

40.5205 


19. 1342 

23668.2 

86.5263 

IC6121.3 

-83697.8 

-108279.2 

16.1393 

-382645.5 

36. 5389 

°16CC 

19.2192 

255e6.C 

87.764C 

114836.4 

-8178C.0 

-115773.2 

15.1266 

-382717.6 

33.0543 


19.2SC6 

27511.6 

88.9313 

123671.7 

-79854.4 

-116170.5 

14.1950 

-382781 . 7 

29.9790 

15CC 

19.351C 

29443.7 

SC.C357 

13262C. 6 

-77922.2 

-116567. C 

13.3638 

-382839.0 

27.2451 

19.4C25 

21381.5 

51. 0834 

141677. C 

-75984.5 

-116963.7 

12.6178 

-382890.5 

24.7986 


19.4469 

33324. C 

52.C798 

150835.5 

-74042.0 

-117361.1 

11.9441 

-382937.3 

22.5964 

2 1 CC 

19.4853 

35270.6 

53.C295 

16CC91.4 

-72C95. 3 

-11776C.1 

11.3321 

-382980.0 

20.6038 

2 3CC 

19.5188 

37220.9 

92.9368 

169440.0 

-70145. 1 

-1 1816C.9 

10.7741 

-383019.4 

18.7921 

19.5482 

39174.3 

94.8C5 1 

178877.4 

-68191.7 

-118564.1 

10. 2630 

-383056.0 

17. 1377 


19.5741 

41130.4 

95.6376 

188359.8 

-66235.5 

-118970. 0 

9.7930 

-383090.5 

15.6211 

2 5CC 

19.5970 

43C89.C 

96.4371 

198C03. 8 

-64277.0 

-119378.8 

9.3589 

-383123.6 

14.2257 

2 6CC 

19.6174 

45049.7 

97.2C61 

207686.2 

-62316.2 

-119790.8 

8.9570 

-383155.7 


27CC 

19.6356 

47012.4 

97.9465 

217444.1 

-60353.6 

-120206. C 

8.5833 

-383187.7 

11. 7447 

28CC 

19.6520 

48976.8 

98.6613 

227274.7 

-58389.2 

-120624.5 

8.2352 

-383220.1 


29CG 

19* 6667 

50942.7 

99.3511 

237175.6 

-56423.2 

-121046.5 

7.9098 

-383253.7 

9.6055 

3000 

19 .68 CO 

52910. 1 

10C.C181 

247144.2 

-54455.9 

-121471.8 

7.6053 

-383289.4 

8.6428 

3 1 CC 

19.6921 

54878.7 

ICC. 6636 

257178.5 

-52487.3 

-121900.6 

7.3194 

-383328.0 

7. 7421 

32CC 

19.7C30 

56848.4 

1C1.289C 

267276.3 

-50517.5 

-122332.8 

7.0506 

-383370.4 



19.7130 

58819.3 

1C 1 .8954 

277435.6 

-48546.7 

-122768.3 

6.7968 

-38341 7. 5 

6 . 1041 

34CC 

19.7222 

60791. C 

1C2.484C 

287654.7 

-46574. 9 

-1232C7. 1 

6.5572 

-383470 .4 


35CC 

19.73C6 

62763.7 

1C 3 . 0 555 

297931.9 

-446C2.3 

-123649. C 

6.3304 

-383530.2 

4.6530 

36CC 

19.7283 

64737.1 

1C3 .6118 

308265.4 

-42628.8 

-124094.1 

6.1159 

-383597.9 


3 7CC’ 

19.7454 

66711.3 

1C4. 1527 

318653.7 

-40654.7 

-124542.3 

5.9117 

-383674.6 


38CC 

19.7519 

68686.2 

1C4.6794 

329C95.5 

-38679.8 

-124993.3 

5.7177 

-383761.6 

2.7618 

39CC 

19.758C 

70661.7 

105. 1925 

335589.2 

-36704.3 

-125447.2 

5.5331 

-383859.9 

2. 1959 

4CCC 

19.7636 

72637.7 

1C5.6928 

35C133.5 

-34728.2 

-125903.8 

5.3572 

-383970.7 

1.6580 

A ICC 

19.7688 

74614.4 

1C6.18C5 

36C727.3 

-32751.6 

-126363.1 

5. 189C 

-384095.2 

1 • 1463 

42 CC 

19.7726 

76591.5 

106.6573 

371369.3 

-30774.5 

-126825. C 

5.0286 

-384234. 5 

0.6588 

430C 

19.7782 

78569.1 

1C7. 1227 

382C58.4 

-28796.9 

-127289.3 

4. 8746 

-384389.7 

0. 1937 

44C0 

19. 7824 

8C547. 1 

1C7. 5774 

392793.5 

-268 18.8 

-127755.9 

4.7275 

-384561.9 

“0.2504 

4 5C C 

19.7863 

82525.5 

1C8.C22C 

403573.6 

-24840.4 

-128224.9 

4.5861 

-384752.0 

-0.6749 

46CC 

19.7900 

E45C4.4 

108.4569 

414397.6 

-22861.6 

-128696 . 1 

4.4506 

-384961 . 1 

-1.0812 

47CC 

19.7935 

86483.5 

1C8.8826 

425264.6 

-2C882.4 

-129169.4 

4.3202 

-385190.1 

-1.4705 

48CC 

19.7567 

88463. C 

1C9.2993 

436173.8 

-18902.9 

-129644.8 

4. 1947 

-385439.8 


49CC 

19.7597 

90442.9 

105.7076 

447124.2 

-16923.1 

-130122.2 

4.0742 

-385711.0 


5CCG 

19. 8C26 

92423.0 

11C. 1C 76 

458115.0 

-14943.0 

-1306C 1.6 

3.9577 

-386004.5 

-2.5462 

5 1 C C 

19.8C53 

944C3.4 

11C. 4598 

469145.5 

-12962.6 

-131082.8 

3.8458 

-386320.8 

-2 .8771 

52CC 

19.8C79 

96384. C 

11C. 8844 

48C214.7 

-1C981 .9 

-131565. e 

3.7375 

-386660.6 

- 3. 1956 

53CC 

19.8103 

98365.0 

111.2617 

491322.1 

-9CC1.0 

-132C5C.7 

3.6331 

-387024.2 


54CC 

19.8126 

1C0346.1 

111.6320 

5C2466.9 

-7019. 8 

-132537.2 

3.5319 

-387412.2 

-3 . 7980 

55CC 

19.8147 

1C2327.5 

111.9556 

513648.3 

-5038.5 

-133025.5 

3.4342 

-387824. 8 

-4.0833 

56CC 

19.8168 

1C43C9.C 

112.3526 

524865.8 

-3C56.9 

-133515.4 

3.3395 

-388262.3 


57CC 

19.8187 

1C6290.8 

112.7C34 

536118.6 

-1075.1 

— 134CC6.9 

3.2482 

-388724.8 

-4.6246 

5 fi C C 

19.8205 

1C8272.8 

113.0481 

547406.2 

906.8 

-134499.9 

3. 1 595 

-389212.4 


55CC 

19.8223 

11C254.9 

113.3865 

558728. C 

2889. 0 

-134994.5 

3.0735 

-389725.1 

-5 . 1304 

6CCC 

19.8239 

112237.2 

112.7201 

57CC83.4 

4871.3 

—1 3549C.5 

2.990C 

-390263.0 

-5.3712 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Meltinq point of 

Be, 1560° K, 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(54) (Be0) 3 (gas); molecular weight, 75.039 


T, 

°K 

L P> 

cai/mole °K 

H f~ H ^ 

cal/mole 

9° 

cal/mole 

"r* 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

cal/mo!e °K 

(A Hf)f, 
cal/mole 

O 

CT 

O 

A Hf, 
cal/mole 

log 10 ^ 

c 


C 


0 

-258335.3 

-253817.1 


-661439.0 


ICC 

8. IC75 

796.7 

52.6427 

4467.5 

-257538.6 

-254090.1 

553.1358 

-663715.1 

1422.9188 

2 CC 

11.1534 

1732.7 

59.0C9C 

1CC69.1 

-2566G2.6 

-254616.3 

275.2956 

-665941.8 

696.7064 

2SB.15 

15.369C 

3C35.3 

64.252C 

16121.4 

-2553CC.0 

-255300. 0 

183.6016 

-667669.9 

456.8754 

3CC 

15.4455 

3063. 8 

64.3473 

1624C.3 

-255271.5 

-255312.3 

182.4475 

-667698.1 

453.8574 

4CC 

19.1973 

48C2.7 

69.3237 

22926.8 

-253532.6 

-255954.2 

135.8964 

-669003.4 

332.1453 

5C0 

22. 1C 3 1 

6874.7 

73.9352 

3CC92.9 

-251460.6 

-256484.9 

107.9007 

-669953.4 

258.9926 

6 CC 

24.25C2 

9157.5 

78. 165C 

37701.1 

-249137.4 

-256921.4 

89.2011 

-670639. 7 

210.1641 

7CC 

25.8220 

117C5.6 

82.0275 

45713.6 

-246629.7 

-257296.7 

75.8234 

-671134.0 

175.2557 

8CC 

26.9822 

14348.7 

85.5551 

54C95.4 

-243986.7 

-257637.2 

65.7761 

-671487.9 

149.0577 

9CC 

27.8516 

17092.4 

88.7857 

62814.8 

-241242.9 

-257967.1 

57.9513 

-671737.7 

128.6724 

1CC0 

28.5147 

19912.1 

51. 756 C 

71643.9 

-2 38423.2 

-258306.7 

51.6836 

-671909.1 

112.3590 

11CC 

29.C290 

22790.4 

94.4989 

81158.4 

-235544.9 

-258670.2 

46.5483 

-672020.1 

99.0089 

12CC 

29.4346 

25714.3 

97.0428 

90737.0 

-232621.0 

-259067.6 

42.2626 

-672084.2 

87.8824 

1 3CC 

29.7592 

28674.6 

99.4121 

1CC561. 1 

-229660.7 

-259506.5 

38.6304 

-672110.8 

78.4670 

1 4CC 

30.0225 

31664.1 

1C1.6275 

11C614.3 

-226671.2 

-259992.4 

35.5111 

-672107.3 

70.3965 

15CC 

30.2388 

34677.6 

1C3.7C64 

12C882.1 

-223657.8 

-260530.0 

32.8029 

-672079.3 

63.4022 

a iecc 

30.4184 

37710.7 

105.6639 

131351.5 

-220624.6 

-271614.4 

30.3911 

-672031.1 

57.2826 

17CC 

30.5690 

40760.3 

1C7.5127 

142011.2 

-217575.1 

-272049.2 

28.2074 

-671966.0 

51.8834 

18CC 

30.6966 

43823.7 

109.2636 

152850.8 

-214511.6 

-272478.8 

26.2627 

-671886.7 

47.0846 

19CC 

30.8C54 

46899.0 

11C .9262 

163661.0 

-211436.4 

-272905.1 

24.5203 

-671795.4 

42.7915 

2CCC 

30.8990 

49984.3 

112.5C8S 

175C33.4 

-2C835 1.0 

-273329.8 

22.9499 

-671694.0 

38.9283 

2 1 CC 

30.9801 

53078.4 

114.0184 

186360.4 

-205257.0 

-273754.1 

21.5261 

-671584.0 

35.4335 

22CC 

31.0507 

56180. C 

115.4612 

197834.9 

-202155.4 

-274179.1 

20.2301 

-671466.8 

32.2570 

23CC 

31. 1127 

59288.2 

116.843C 

2C9450.6 

-199C47. 1 

-2746C5.8 

19.0451 

-671343.6 

29.3572 

24CC 

31.1672 

624C2.3 

118.1683 

221201.6 

-195933.1 

-275034.8 

17.9574 

-671215.6 

26.6996 

25CC 

31.2155 

65521.5 

119.4416 

233082.5 

-192813.9 

-275466.7 

16.9548 

-671083.8 

24.2551 

26CC 

31.2585 

68645.2 

12C. 6667 

245C88.3 

-189690.1 

-2759C2.0 

16.0281 

-670949.4 

21.9990 

27CC 

31.2970 

71773. C 

121.8472 

257214.4 

-186562.3 

-276340.9 

15.1684 

-670813.5 

19.9105 

28C0 

31.3314 

749C4.5 

122 . 966 C 

269456.3 

-183430.9 

-276783.9 

14.3688 

-670677.2 

17.9715 

29CC 

31.3624 

78039.2 

124.C86C 

281810.3 

-180296.2 

-277231.0 

13.6231 

-670541.9 

16.1667 

3CCC 

31.3905 

81176.8 

125.1497 

294272.3 

-177158.5 

-277682.4 

12.9262 

-670408.8 

14.4825 

31CC 

31.4159 

84317.2 

126.1794 

306639. 1 

— 174C18.1 

-278138.2 

12.2732 

-670279.2 

12.9072 

32CC 

31.4390 

87460.0 

127.1772 

3155C7.2 

-170875.4 

-278598.3 

11.6603 

-670154.7 

11.4307 

33CC 

31.4601 

90604.9 

128. 145C 

332273.5 

-167730.4 

-279062.8 

11.0830 

-670036.6 

10.0440 

34CC 

31.4793 

93751.9 

129.0844 

345135.2 

-164583.4 

-279531.6 

10.5390 

-669926.6 

8.7390 

35CC 

31.4970 

969C0.7 

129.9572 

358089.5 

-161434.6 

-280004.7 

10.0250 

-669826.4 

7.5088 

36CC 

31.5132 

100051.3 

13C.8847 

371133.8 

-158284.1 

-28C482.0 

9.5395 

-669737.6 

6.3471 

37CC 

31.5282 

1C32C3.3 

131.7484 

384265.7 

-155132.0 

-280963.4 

9.0784 

-669661.9 

5.2483 

38CC 

31.5420 

1C6356.9 

132.5894 

397462.7 

-151978.5 

-281448.8 

8.6414 

-669601.2 

4.2075 

39CC 

31.5547 

1C9511.7 

133.4C89 

41C782.8 

-148823.6 

-2 81938.0 

8.2260 

-669557.0 

3.2201 

4CCC 

31.5666 

112667.8 

134.2079 

424163.8 

-145667.6 

-282431.0 

7.8309 

-669531.3 

2.2822 

41CC 

31.5775 

115825.0 

134.9875 

437623.8 

-1425 1C • 3 

-282927.7 

7.4540 

-669525.8 

1.3900 

42CC 

31.5878 

118983.3 

135.7486 

451160.7 

-139352.1 

-283427.8 

7.0950 

-669542.2 

0.5403 

43CC 

31.5973 

122142.5 

136.492C 

464772.9 

-136192.8 

-283931.4 

6.7513 

-669582.1 

-0.2699 

44CC 

31.6C62 

1253C2.7 

137.2185 

478458.5 

-133032.6 

-284438.3 

6.4234 

-669647.2 

-1.0434 

45CC 

31.6145 

128463.7 

137.9288 

492216.0 

-129871.6 

-284948.4 

6.1091 

-669739.0 

-1.7825 

46 C C 

31.6222 

131625.6 

138.6236 

5C6043.8 

-126709.8 

-285461.5 

5.8081 

-669859.1 

-2.4897 

47CC 

31.6295 

1347e8. 2 

135.3035 

519940.3 

-123547.2 

-285977.7 

5.5192 

-670008.7 

-3.1669 

4 8CC 

31.6363 

137951.5 

135.9699 

533904.1 

-120383.9 

-286496.8 

5.2417 

-670189.2 

-3.8160 

49 CC 

31.6428 

141115.4 

140.6223 

547933.8 

-117219.9 

-287018.6 

4.9755 

-670401.9 

-4.4388 

5CCC 

31.6488 

144280. C 

141.2616 

562028. 1 

-114055.3 

-287543.2 

4.7189 

-670647.6 

-5.0369 

5 1 CC 

31.6545 

147445.2 

141.8884 

576185.7 

-11C89C.2 

-288070.5 

4.4727 

-670927.6 

-5.6118 

52CC 

31.6599 

150610.9 

142.5031 

59C4C5.4 

-1C7724.4 

-288600.4 

4.2349 

-671242.5 

-6.1648 

5 3 CC 

31.6649 

153777.1 

143. 1C62 

604686.0 

-104558.2 

-289132.7 

4.0060 

-671593.1 

-6.6972 

54CC 

31.6697 

156943.9 

143.6582 

619026.3 

-101391.5 

-289667.6 

3.7847 

-671980.0 

-7.2101 

55CC 

31.6743 

16C111.1 

144.2792 

633425.2 

-98224.3 

-290204.8 

3.5715 

-672403.7 

-7.7047 

56CC 

31.6786 

163278.7 

144.8501 

647881.8 

-95056.6 

-290744.3 

3.3652 

-672864* 6 

-8.1820 

57CC 

3 1.6826 

166446.8 

145 .4108 

662394.9 

-91888.6 

-291286.1 

3.1662 

-673363.0 

-8.6429 

58CC 

31.6865 

169615.2 

145.9619 

676963.6 

-88720.1 

-291830.2 

2.9736 

-673898.9 

-9.0881 

59CC 

31.69C2 

172784.1 

146.5C36 

691587.0 

-85551.3 

-292376.4 

2.7871 

-674472.4 

-9.5187 

6CCC 

31.6537 

175553.3 

147.0362 

706264.1 

-82382.1 

-292924.8 

2.6065 

-675083.5 

-9.9353 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Be, 1560° K. 
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TABLE III. - Continued. THERMO EM AMI C PROPERTIES 


(55) (BeO)^ (gas)j molecular weight, 100.052 


T, 

cs. 

Hf 

Sj, 

cal/mole 


Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

col/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

(A H?)f, 
cal/mole 

O 

iQ 

O 

3 

A Hf, 
cal/mole 

'°9|0 K 

C 

ICC 

9.1757 

0 

82C.6 

55.6727 

0 

4746.7 

-384184.4 

-383363.9 

-378160.1 

-378765.8 

821.7118 

-921656.0 
-924932. 6 

1981.4224 

2CC 

1 A . 9 5 56 

2CC4.5 

63.6474 

1C725.0 

-382179.9 

-379531.5 

407.5309 

-927965.6 

969.4120 

298.15 

21.1697 

3784.4 

7C.8C54 

17326.2 

-38C4CC.0 

-38C4CC.0 

270.873 2 

-930226.6 

635.2383 

3CC 

21.2987 

3823.7 

70.9368 

17457.3 

-38C360.7 

-38C415. 1 

269. 1535 

-930262.8 

631.0335 

4C0 

26.5570 

6227.1 

77.8146 

24898.7 

-377957.3 

-381186.0 

199.8077 

-931918.4 

461.4728 

5CC 

30.5578 

9C92.8 

84.1926 

33CC3.5 

-375C91.6 

-38179C.6 

158.1238 

-933082.0 

359.5797 

6CC 

33. ASIA 

123C3.C 

9C.C374 

41719.4 

-371881.4 

-382260.1 

130.2948 

-933884.5 

291.5787 

7C0 

35.63C6 

15764.7 

95.3694 

50993.9 

-368419.7 

-382642.4 

110. 3950 

-934425.4 

242.9714 

8CC 

37.2C60 

15410.4 

ICC. 2352 

6C777.8 

-364774. C 

-382974.7 

95.4563 

-934775.6 

206.4985 

9CC 

38.3E5C 

23192.7 

1C4.6888 

7 1027. 2 

-36C551.7 

-38329C. 5 

83.8274 

-934984.7 

178.1222 

1CCC 

39.2632 

27078.1 

108.7816 

81703.5 

-357106.3 

-383617.7 

74.5168 

-935087.5 

155.4174 

11C0 

39.9796 

31042.7 

112.5597 

92773.0 

-353141.7 

-383975.3 

66.8920 

-935108.7 

136.8395 

12CC 

A0.526A 

35069. 1 

116.C628 

1C42C6.3 

-349115.3 

-384377.4 

60.5317 

-935066.2 

121.3581 

13CC 

AO. 9675 

39144.7 

115.3248 

115977.5 

-345039.7 

-384834.0 

55.1439 

-934973. 1 

108.2594 

1 ACC 

A 1 . 3235 

43259.9 

122.3743 

128C64.2 

— 34C924 .5 

-385352.9 

50.5194 

-934839.4 

97.0333 

15CC 

A 1 . 6 1 59 

474C7.3 

125.2356 

14C446.1 

-336777.1 

-385940. C 

46.5064 

-934672.5 

87.3056 

a 16CC 

A 1 . 85 67 

51561.4 

127.9294 

153105.7 

-332603.0 

-4CC589 . 4 

42.9401 

-934478.3 

78.7955 

1 7CC 

A2.0623 

55777.7 

13C.4734 

166C27.0 

-328406.7 

-401038.8 

39.7202 

-934261.2 

71.2882 

lecc 

A2.23A6 

59992.8 

132.8826 

175195.9 

-324191.6 

-401481.2 

36.8541 

-934025.0 

64.6167 

19C0 

42.3617 

64223.8 

135.1702 

192599.5 

-319960.6 

-401918.9 

34.2875 

-933772.7 

58.6490 

2CCC 

A2.5C82 

68468.5 

137.3474 

2C6226.3 

-315715.9 

-402354.3 

31.9751 

-933506.6 

53.2796 

21CC 

A2.6 177 

72724.9 

139.4241 

220C65.6 

-311459.5 

-402789.0 

29.8797 

-933228.9 

48.4230 

22CC 

42.7131 

76951.5 

141.4085 

234108.0 

-3C7192.9 

-403224.6 

27.9734 

-932941. 5 

44.0092 

230C 

42.7567 

81267.1 

143.3C94 

248344.6 

-302917.3 

-403662.2 

26.231C 

-932646.0 

39.9805 

24CC 

42. 8704 

85550.6 

145.1324 

262767.3 

-298633.9 

-4041C2.8 

24.6324 

-932343.8 

36.2887 

25CC 

A2.9257 

89840.9 

146.8835 

277368.7 

-294343.5 

-404547.2 

23. 1596 

-932036.7 

32.8934 

26CC 

42.9938 

54137.5 

148.569C 

292141.9 

-290047.0 

-404996.1 

21.7991 

-931725.9 

29.7602 

2 7CC 

43.0457 

98439.5 

15C.1926 

3C7C80.4 

-285744.9 

-405449.8 

20.5374 

-931413.1 

26.8602 

2 8CC 

A3 . C 522 

102746.4 

151.7585 

322178.5 

-281438.0 

-4C5908. 7 

19. 3645 

-931099.8 

24 . 168 1 

29CC 

A3. 1341 

107057.8 

153.2718 

337430.4 

-277126.6 

-406373.1 

18.2712 

-930787.7 

21.6626 

30CC 

43.1720 

111373. 1 

154.7348 

352831.2 

-272811.3 

-406843.2 

17.2499 

-930478.4 

19.3249 

3 1C C 

A3.2C63 

115652. C 

156.1505 

368375.8 

-268492.4 

-407319.1 

16.2934 

-930173.8 

17.1388 

32CC 

43.2375 

120014.3 

157.5232 

384059.9 

-26417C .2 

-40780C.7 

15.3960 

-929875.9 

IS. 0899 

330C 

43.2659 

124339.5 

158 .8541 

395879.1 

-259845.0 

-408288.1 

14.5512 

-9295 86.6 

13.1658 

34CC 

43.2520 

128667.4 

160.1461 

415829.4 

-255517.0 

-4C8781. 3 

13.7554 

-929308.0 

11.3555 

35CC 

43.3158 

132997.8 

161.4C14 

431907.1 

-251186.6 

-4C9280. 2 

13.0040 

-929042. 4 

9.6491 

36CC 

43.3377 

137330.5 

162.6215 

4481C8.5 

-246853.9 

-409784.6 

12.2944 

-928792.0 

8.0379 

37CC 

43.3575 

141665.3 

163. 8096 

464430.4 

-242519.2 

—4 1C 29 4 . 4 

11.6210 

-928559. 1 

6.5 143 

38CC 

43.3765 

1460C2.C 

164.9662 

480869.4 

-238182.4 

-410809.5 

1C. 9829 

-928346.0 

5.0711 

39CC 

43.3938 

15C340.5 

166.C531 

497422.6 

-233843.9 

-411329.7 

10.3768 

-928155.1 

3.7023 

4CC0 

43. AC97 

154680.7 

167.192C 

514C87.1 

— 2255C3.7 

-411855. C 

9.8004 

-927988.8 

2.4022 

A ICC 

43.4246 

159C22.4 

168.264C 

5 30 860 . 1 

-.225162.0 

-412385.1 

9.2511 

-927849.3 

1.1657 

A2CC 

43.4383 

163365.6 

165.3106 

547739.1 

-22C818.8 

-412919.8 

8.7278 

-927739.0 

-0.0118 

A3CC 

43.4512 

167710. 1 

17C.3329 

564721.4 

-216474.3 

-413459.1 

8.2273 

-927660.0 

- 1 . 1344 

AACC 

43.4632 

172055.8 

171.332C 

581804.9 

-212128.6 

-414CC2.8 

7.7499 

-927614.7 

-2.2058 

A5CC 

43.4744 

1764C2.7 

172.3088 

598987.1 

-2C7781.7 

-414550.7 

7.2925 

-927604.9 

-3.2297 

A6CC 

43.4849 

18C750.7 

173.2645 

616265.9 

-203433.8 

-4151C2.8 

6.8547 

-927632.8 

-4.2090 

A7CC 

43.4547 

185099.6 

174.1998 

633639.3 

— 199C84 • 8 

-415658.8 

6.4347 

-927700. 1 

-5 . 1467 

A8C0 

43.5C39 

189449.6 

175.1156 

651105.2 

-194734.8 

-416218.7 

6.0315 

-927808.6 

-6.0454 

A9CC 

43.5126 

1538C0.4 

176.0127 

668661.8 

-190384.0 

-416782.3 

5.6449 

-927959.9 

-6 .9076 

5CCC 

43.5208 

19815-2.1 

176.8915 

686307.2 

— 186C32. 3 

-417349.5 

5.2724 

-928155.4 

- 7.7354 

5 ICC 

43.5285 

2C25C4.6 

177 .753e 

704039.6 

-181679.9 

-417920.3 

4.9150 

-928396.4 

-8.5309 

52CC 

43.5357 

2C6857.8 

178.5991 

721857.4 

-177326.6 

-418494.5 

4.5702 

-928684.0 

-9.2961 

53CC 

43.5426 

211211.7 

179.4284 

735758.9 

-172972.7 

-4 19 C 72 . 1 

4.2382 

-929019.2 

-10.0326 

5 ACC 

43.545C 

215566.3 

18C.2424 

757742.6 

-168618.1 

-419652.9 

3.9176 

-929402.9 

-1G.7422 

55CC 

43.5552 

219921.5 

181 .0415 

775e06.9 

-164262.9 

-420236.9 

3.6087 

-929835.5 

-11.4262 

56CC 

43.56 1C 

224277.3 

181.8264 

793950.4 

-159907.1 

-420824. C 

3.3101 

-930317.8 

-12.0861 

57 CC 

43.5665 

228633.7 

182.5574 

812171.7 

-155550.7 

-421414.2 

3.0222 

-930850.0 

-12.7232 

S8CC 

43.5717 

232950.6 

183.3552 

83C465.4 

-151193.8 

-422007.3 

2.7436 

-931432.3 

-13. 3388 

5 9CC 

43.5766 

237348.0 

184.1C0C 

848842.3 

-146836.4 

-4226C3.3 

2.4740 

-932064.6 

-13.9338 

6CCC 

43.5613 

2417C5.9 

184.8325 

867289.0 

-142478.5 

-423202.1 

2.2129 

-932747.1 

-14.5094 


3 A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

Be, 1560° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(56) Be (OH) 2 (gas); molecular weight, 43.029 


T, 

°K 

r° 

H f~ H i 0°. 

9° 

' 


H T> 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/moie 

cal/mole 

(A Hf)f, 
cal/moie 

!og |0 Kf 

A Hf, 
cal/mole 

'ogio^ 

c 

ICC 

2CC 

7.0213 

0 

656.3 

44.3331 

0 

3737.0 

-159C72. 1 
-158375.8 

— 1545C4.8 
— 15527C.8 

334.6115 

-452622.1 

-454471.2 

973. 1 699 

8. 4C05 

1454.9 

49.5364 

8452.4 

-157617.2 

-15595C.3 

164.6758 

-456317.9 

475*7748 

3CC 

10 .2 E45 

2372.1 

53.2425 

13502.2 

-156700.0 

-1567CC.C 

108.4622 

-457908.8 

311.3768 

1 0 . 3 2 CO 

2351 . 1 

53.3062 

13600.7 

-156680.9 

-156713.8 

107. 7535 

-457936.7 



12. 1947 

3517*4 

56.5332 

19C55.9 

-155554.7 

-15743C.8 

79.1528 

-459336.8 



13.9607 

4826.5 

59.4471 

24897.1 

- 154245.6 

-158C53.4 

61.9182 

-460539.1 

175.5368 

6C0 

15.5238 

63C2.6 

62.1341 

30577.8 

-152769.5 

-158574.8 

50.3861 

-461566.1 

141. 9521 


16.8597 

7523.6 

64.6303 

37317.5 

-151148.4 

-159C06.C 

42.1239 

-462443.2 

117.9131 


17.9926 

9667.8 

66.9576 

43898.3 

-1494C4.3 

-15936C.7 

35.9119 

-463193.9 

99.8519 


18.9581 

11516.6 

69. 134C 

5C704.0 

-147555.5 

-159654.6 

31.0707 

-463837.6 

85.783 1 


19.7877 

13454.5 

71.1755 

57720.6 

-145617.2 

-159901.4 

27. 1913 

-464390.2 

74.5135 

11CC 

20.5C60 

15470.4 

73.0959 

64935.1 

-1436C1.7 

-16C112.3 

24.0122 

-464864.3 

65.2827 


21.1316 

17553. C 

74.9C76 

72336.1 

-141519.1 

-160296. 7 

21.3599 

-465270. 5 

57.5830 

14CC 

21.6789 

19654.2 

76.6212 

75513.3 

-139377.9 

-160462.8 

19.1133 

-465617.5 

51*0626 

22.1595 

21886.6 

78.2457 

87657.4 

-137185. 5 

-160616.9 

17. 185C 

-465912.6 


1 5 C C 

22.5826 

24124. 1 

75.7893 

95559.8 

-134948.0 

-16C765. 5 

15.5129 

-466162.1 

40.6200 

a ucc 

22.9562 

2640 1 . 5 

ei.2585 

103612.8 

-13267C.6 

-1644C9.S 

14.0363 

-466371.6 

36.3742 

1 7C C 
18CC 

23.2871 

28714. C 

82.6607 

1118C9.3 

-130358.1 

-164487.5 

12.7151 

-466545.5 

32.6265 

2 3 . 5 8 C 8 

31057.6 

84.C0C3 

120142.9 

-128014.5 

- 164548.6 

11.5401 

-466688. 1 

29.2940 


23.8422 

33429.0 

85.2824 

128607.4 

-125643.1 

-164597.8 

10.4886 

-466802.8 

26.3114 


24.0755 

35825.1 

86.5113 

137197.6 

-123247.0 

-164636.9 

9.5417 

-466892.8 

23.6266 

2 1C C 

24.2843 

38243.3 

87.6511 

145908.1 

-120828.8 

-164668.0 

8.6849 

-466960. 7 

21. 1970 


24.47 16 

4C681.3 

88.8252 

154734.3 

-118390.8 

-164692.6 

7.9058 

-467009.0 



24.6402 

43137.0 

85.9168 

163671. 7 

-115935.1 

-164712.8 

7.1948 

-467039.8 

16.9710 


24 .7522 

456C8.8 

90.9688 

172716.3 

-113463.3 

-164729.5 

6. 5424 

-467055.1 

15.1219 

25CC 

24.9297 

48055. C 

91.9837 

181864.2 

-110977.1 

-164743.9 

5.9425 

-467056.5 

13.4207 

2 6 C C 

25.0544 

5C554.3 

92.9635 

191111.9 

-1C8477. 8 

-164757.1 

5.3885 

-467045.8 

11 . 8504 

27CC 

25.1677 

531C5.5 

93.9116 

200455.9 

-1C5966.6 

-164769.5 

4.8757 

-467024.3 

10. 3965 

2800 

25 .2708 

55627.5 

94.8288 

209893.2 

-103444.6 

-164782.5 

4.3992 

-466993.6 

9. 0465 


25.3651 

58159.3 

55.7173 

219420.7 

-1C0912.7 

-164796. C 

3.9556 

-466954.8 

7. 7897 

3CCC 

25.4513 

607C0.2 

96.5787 

229035.7 

-98371.9 

-164811.2 

3.5419 

-466909.2 

6.6168 

3 ICC 

25 .5303 

63249.4 

97.4145 

238735.6 

-95822.7 

-164828.4 

3.1545 

-466858.0 

5.5197 

32CC 

25.6C30 

658C6.1 

98.2262 

248517.8 

-93266.0 

-164848.1 

2.7914 

-466802.4 

4.4912 


25.6655 

68369.8 

99.0151 

25838C.1 

-9C7C2.3 

-164869.2 

2.4502 

-466743.3 

3.5252 

34CC 

25.7316 

70939.5 

99.7824 

268320.1 

-88132.2 

-164894.5 

2.1290 

-466682.1 

2.6162 

35CC 

25.7886 

73515.9 

ICC. 5291 

278335.9 

-85556.2 

-164923.6 

1.8260 

-466619.5 

1.7592 

36CC 

25.8414 

76057.5 

1 Cl. 2563 

288425.3 

-82974.6 

-164954.5 

1.5404 

-466556.8 

0.9499 

37CC 

25.85C4 

78684.1 

1C 1 . 965 C 

298586.5 

-80388.0 

-164988.7 

1.2694 

-466494.8 

0. 1845 

3 8 C C 

25.9359 

81275.4 

1C 2 • 656 1 

3088 17.7 

-77796.6 

-165028.4 

1.0130 

-466434.5 

-0* 5405 

39CC 

25.9783 

83871.2 

1C3.3304 

315117.2 

-752CC.9 

-165C69. 1 

0.7692 

-466376.8 

-1 .2283 

4CCC 

2 6 . C 1 77 

86471. C 

103.9886 

329483.3 

-72601.1 

-165114.7 

0.5384 

-466322.7 

-1.8816 

4 ICO 

26. C 5 45 

89074.6 

1C4.6315 

335514.4 

-69997.5 

-165162.7 

0.3179 

-466272.9 

-2. 5030 

42CG 

26.G889 

51681.8 

1C5.2597 

35C4C9.1 

-6739C.3 

-165215.6 

0.1089 

-466228.4 

-3.0947 

43CC 

26.1211 

94292.3 

105.874C 

36C965.9 

-64779.7 

-165271.7 

-0.0912 

-466189.9 

-3.6589 

44C0 

26.1513 

969C6.C 

106.4745 

371583.4 

-62166.1 

-165332.7 

-0.2821 

-466158.2 

-4. 1973 

4 5GQ 

26.1796 

59522.5 

107. 0625 

382260.4 

-59549.5 

-165395.9 

-0.4648 

-466133.9 

-4.7118 

46CC 

26.2C62 

1C2141.5 

107.6386 

392995.6 

-5693C.2 

- 165463.9 

-0.6395 

-466117.7 

-5.2039 

4700 

26.2313 

104763.7 

108-2024 

403787.7 

-54308.3 

-165535.7 

-0.8068 

-466110. 3 

-5.6751 

48CC 

26.2548 

1C7388.1 

1C8.755C 

414635.7 

-51684.0 

-165612.2 

-0.9671 

-466112.2 

-6.1266 

49CC 

26.277C 

110014.7 

1C9.2965 

425538.4 

-49C57.4 

-165692.5 

-1.1211 

-466124.0 

-6. 5597 

5CCC 

26.2580 

112643.4 

109.8276 

436494.7 

-46428.7 

-165775.6 

-1.2691 

-466146.1 

-6.9755 

5 ICC 

26.3178 

115274.2 

11C. 3486 

4475C3.6 

-43797.9 

-165863.2 

-1.4109 

-466178.9 

-7.3750 

52CC 

26.3365 

117907. C 

110.8598 

458564.1 

-41165.1 

-165954.4 

-1.5478 

-466222.8 

-7.7592 

53CC 

26.3543 

120541.5 

111.3616 

469675.2 

-38530.6 

-166050.0 

-1.6797 

-466278.2 

-8. 1289 

54CC 

26.37 1 1 

123177.8 

111.8544 

48C836.1 

-35894.3 

-166149.1 

-1.8062 

-466345.3 

-8.4850 

55CC 

26.3870 

125815.7 

112.3385 

452C45.8 

-33256.4 

-166252.7 

-1.9287 

-466424.3 

-8.8281 

56CC 

26.4C21 

128455.2 

112.814C 

503303.5 

— 3C616.9 

-166359.5 

-2.0466 

-466515.5 

-9. 1591 

57CC 

26.4165 

131C56.1 

113.2815 

5146C8.3 

-27976.0 

-166469.4 

-2.1605 

-466618.9 

-9.4785 

58CC 

26.4301 

133738.4 

11 3. 74 1C 

525959. 5 

-25333.7 

-166583.7 

-2.2707 

-466734.7 

-9.7870 

59CC 

26.4431 

136382.1 

114.1925 

537356.3 

-22690.0 

-1667C2. 1 

-2.3769 

-466862. 9 

-10.0852 

6CCC 

26.4555 

139027. C 

114.6375 

548797.9 

-20045.1 

-166823.5 

-2. 4802 

-467003.5 

-10.3734 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Melting point of 
Be, 1560° K. 
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c 


ICO 

5.C647 

2CC 

4. 99 65 

258.15 

4.9EC7 

3 C C 

4 . 5 6 C6 

4CC 

4.5751 

5C0 

4.5726 

6 C C 

4.5712 

7 C C 

4.57C4 

HCO 

4.9699 

5CC 

4.9655 

1CCC 

4.9653 

11CC 

4.9694 

12CC 

4.9657 

13CC 

4.57C6 

14CC 

4.5722 

1 5 C C 

4.9748 

16 C C 

4.5765 

1 7 C C 

4.9635 

1 8CC 

4.9901 

15CC 

4.5561 

2CCC 

5 .C C 78 

2 ICC 

5. Cl 50 

22CC 

5.C316 

2 3CO 

5.C456 

24CC 

5.C6C7 

2 5 C C 

5.C769 

26CC 

5 . C 5 4 C 

27CC 

5.1118 

2 6 C C 

5 . 1 3 C 1 

29 CC 

5.1488 

3CGC 

5.1677 

3 1 C C 

5.1667 

32CC 

5.2C57 

33CQ 

5.2245 

34CC 

5.2430 

35CC 

5.2612 

36CC 

5 . 2 7 5 C 

37CC 

5.2563 

36CC 

5.3131 

3 9 C C 

5.3254 

4CCC 

5.345C 

4 ICC 

5.36C1 

4 2 C C 

5.3745 

43CC 

5.3664 

4 4 C C 

5.4C 16 

4 5 C C 

5.4141 

46CC 

5.4261 

47 CC 

5.4275 

4 8 C C 

5.4*63 

45CC 

5.4585 

5CC0 

5.4682 

5 ICC 

5.4774 

5 2 C C 

5.4661 

5 3CO 

5.4543 

5 4C0 

5 - 5 C 2 1 

55CC 

5. 5 C 94 

9600 

5.5164 

57CC 

5.5225 

56 C C 

5.5252 

59CC 

5.5351 

6CCC 

5.54C7 
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cal/mole °K 


H T ~ H Q>' 

cal/mole 


TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(58) C (graphite)} molecular weight, 12.011 


cal/mole °K 


-iff-n 5 >. 

cal/mole 


fly ^ 

cal/mole 


Formation from assigned 
reference elements 

( A//f)/, I log K f 
cal/mole 0 


Formation from 
gaseous atoms 

AH ?' log /f 

cal/mole ° 


3.4312 
3.6079 
3.7803 
3.9486 
4. 1129 


-169989. 8 


-170545.3 

365.7033 

-170970.1 

179.1627 

-171300.9 

117.6084 

-171306.4 

116.8341 

-171557.1 

85.6146 

-171735.5 

66.8590 

-171855.5 

54.3443 

-171928.5 

45.4001 

-171965.5 

38.6898 

-171975.7 

33.4700 

-171965.9 

29.2941 

-171940.4 

25.8779 

-171901.5 

23.0315 

-171850.8 

20.6237 

-171789.7 

18.5605 

-171719.6 

16.7731 

-171641.7 

15.2098 

-171557.4 

13.8311 

-171467.3 

12.6062 

-171372.2 

11.5108 

-171272.5 

10.5255 

-171169.0 

9.6346 

-171062.4 

8.8251 

-170953. 3 

8.0866 

-170842.0 

7.4100 

-1 70 729.2 

6. 7879 

-170615.2 

6.2141 

-170500.2 

5.6831 

-170384.6 

5.1904 

-170268.5 

4.7320 

-170152.0 

4.3044 

-170035.3 

3.9047 

-169918.4 

3.5303 

-169801.5 

3.1787 

-169684.8 

2.8481 

-1 69568.3 

2.5366 

-169452.0 

2.2426 

-169335.8 

1.9647 

-169219.9 

1.7016 

-169104. 1 

1 .4521 

-168988. 5 

1.2153 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(59) C 2 (gas); molecular weight, 24.022 


t , ; 

°K 

r° 

cal/mole °K 

cal/mole 

C ° 

cal/mole °K 

cal/mole 

H f> 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf) f% 
cal/mole 

lo< 3| 0 K f 

A Hf, 
cal/mole 

lo g, 0 K 

0 


0 


c 

197497.6 

1 98000.0 


- 141979.6 


100 

7. 1142 

695 . 7 

37.9208 

3096.4 

198193 . 2 

1 98666. 2 

- 425 .976 1 

- 142424.4 

305.4304 

200 

9.6701 

1523.4 

43. 5509 

7186.8 

199021.0 

199338.4 

- 208.6216 

- 142601. 8 

149.7039 

298.15 

1 C . 3 130 

2528. 3 

47.6302 

11672.7 

200025.3 

200025.8 

- 136.8064 

- 142575.9 

98.4104 

300 

10. 3022 

2547. 3 

47.6940 

11760.9 

200044.9 

200037.5 

- 135.9024 

- 142575.3 

97. 7659 

400 

9.4777 

3537.5 

50. 5484 

16681.8 

201035. 1 

200533.6 

- 99.4278 

- 142580.6 

71 . 8015 

5 CO 

8.8784 

4452.1 

52 . 591 7 

21843.8 

201949.6 

200810.2 

- 77.4998 

- 142660.8 

56.2182 

600 

8.6060 

5324.2 

54. 1825 

27185 . 3 

202821.8 

200928.0 

- 62.8667 

- 142783.0 

45.8219 

700 

8.5157 

6179.3 

55. 5008 

32671.3 

203676.8 

200934.9 

- 52.4112 

- 142922. 1 

3 8.3890 

800 

8.5114 

7030.2 

56.6370 

38279.4 

20452 7. 7 

200865.8 

- 44.5708 

- 143065.2 

32.8088 

900 

8.5459 

7882.8 

57.6412 

43994.3 

205380.4 

200 744 . 9 

- 38.4756 

- 143206.5 

28.4644 

1000 

3. 5977 

8739.9 

58.5442 

49804. 3 

206237.5 

200588.5 

- 33.6029 

- 143343.3 

24.9854 

1100 

8.6575 

9602.6 

59.3664 

55700.5 

207100.2 

200406.3 

- 29.6195 

- 143474.5 

22.1363 

1200 

8.7 214 

10471.5 

6 C . 1225 

61675.4 

2 07969.1 

200203.6 

- 26.3032 

- 143599.5 

19.7599 

1300 

8.7876 

11347.0 

60.8231 

67723. 1 

208844.5 

199983.6 

- 23.5000 

- 143718.0 

17.74 74 

1400 

8.8551 

12229 . 1 

61.4768 

73838.5 

209726. 7 

199749.2 

- 21.1000 

- 143830.2 

16.0210 

1500 

8.9232 

13118.0 

62.0901 

80017.1 

210615.6 

199503.2 

- 19. 0225 

- 143936.0 

14.5237 

1600 

8. 9912 

14013.7 

62.6682 

86255.3 

211511.3 

199247. 9 

- 17.2070 

- 144035.5 

13. 2126 

1700 

9.0587 

14916.2 

63.2153 

92549.7 

212413.8 

198985.6 

- 15.6072 

- 144129.2 

12.0550 

1800 

9. 1250 

15825.4 

63.7349 

98897.5 

213323.0 

198717.3 

- 14.1870 

- 144217.3 

11.0253 

1900 

9. 1896 

16741.2 

64.2300 

105295.9 

214238.7 

198444.0 

- 12.9181 

- 144300.4 

10.1035 

2000 

9.2519 

17663.3 

64. 7030 

111742.7 

215160.8 

198166.2 

- 11.7776 

- 144378.9 

9.2734 

2100 

9.3117 

18591.5 

65.1559 

118235.8 

216089.1 

197884.7 

- 10. 7472 

- 144453.3 

8.5220 

2200 

9.3685 

19525. 5 

65.5904 

124773.3 

217023 . 1 

1 97600.5 

- 9.8118 

- 144524.3 

7.8385 

2300 

9.4221 

20465 . 1 

66. 0080 

131353.3 

217962.6 

197314. 1 

- 8.9590 

- 144592. 5 

7.2141 

2400 

9.4724 

21409.8 

66.4101 

137974.4 

218907.4 

197025 . 7 

- 8. 1784 

- 144658.3 

6.6416 

2 5 C 0 

9.5 193 

22359.5 

66.7977 

144634.9 

219857.0 

196735.9 

- 7.4613 

- 144722.4 

6.1146 

26 C 0 

9.5628 

23313.6 

67.1719 

151333. 5 

2208 11.2 

196444.9 

- 6.8003 

- 144785.4 

5.6279 

2700 

9 . 6 C 29 

24271. 9 

67.5336 

158068.8 

221769.5 

196152.8 

- 6. 1892 

- 144847.7 

5 . 17/0 

2800 

9.6396 

25234 . 1 

67.8835 

164839.8 

222731.6 

195859.5 

- 5.6226 

- 144909.7 

4. 7582 

2900 

9.6731 

26199. 7 

68.2224 

171645.2 

223697. 3 

1 95565. 1 

- 5.0958 

- 144971.9 

4.3682 

3000 

9. 7034 

27168.6 

63 . 5508 

178483.9 

224666. 1 

195269. 3 

- 4.6050 

- 145034.7 

4.0039 

3100 

9.7309 

28140. 3 

68.8695 

185355.0 

225637.9 

194972.1 

- 4. 1464 

- 145098.4 

3.6630 

3200 

9. 7555 

29114.6 

69. 1788 

192257. 5 

226612.2 

194673. 5 

- 3.7172 

- 145163.3 

3.3433 

3300 

9.7775 

30091.3 

69.4793 

199190.5 

227588.9 

194373 . 3 

- 3.3147 

- 145229.7 

3.0428 

3400 

9.7571 

31070 . 1 

69.7715 

206153.1 

228567.6 

194071 . 8 

- 2.9364 

- 145297. 7 

2. 7599 

3500 

9.8144 

32050. 7 

70.0558 

213144.5 

229548.2 

193769.0 

- 2.5802 

- 145367.5 

2.4930 

3600 

9.8296 

33032.9 

70.3325 

220164.0 

230530.4 

193464. 6 

- 2. 2444 

- 145439. 3 

2.2408 

3700 

9.8428 

34016. 5 

70.6020 

227210.8 

231514.1 

193158.5 

- 1.9272 

- 145513.2 

2.0021 

3 80 C 

9.8543 

35001.4 

70 * 8646 

234284.2 

232498.9 

192 85 0.4 

- 1.6273 

- 145589.3 

1.7759 

3900 

9.8642 

35987.3 

71.1207 

241383.5 

233484.9 

192540.6 

- 1. 3431 

- 145667.6 

1.5611 

4000 

9.8726 

36974.2 

71.3706 

248508.1 

234471.7 

192228. 8 

- 1.0736 

- 145748.2 

1.3570 

4 1 C 0 

9.8796 

37961.8 

71.6144 

255657.4 

235459.3 



- 145831. 1 

1.1627 

4200 

9.8854 

38950.0 

71.8526 

262830.8 

236447.6 



- 145916.4 

0.9776 

4300 

9.8902 

39938.8 

72.0852 

270027.7 

237436.4 



- 146003.9 

0.8010 

4400 

9.8940 

40928.0 

72. 3127 

277247.7 

238425.6 



- 146093.7 

0.6323 

4500 

9.8569 

41917.6 

72. 5350 

284490.1 

239415.2 



- 146185.7 

0.4710 

4600 

9.8990 

42907.4 

72.7526 

291754. 5 

2404 05 .0 

\ 


- 146279.9 

0.3166 

4700 

9.9004 

43897.4 

72. 9655 

299040. 5 

241394.9 



- 146376.3 

0.1687 

48 C 0 

9.9013 

44887.5 

73. 1 739 

306347.5 

242385.0 



- 146474.8 

0.0269 

4900 

9. 9016 

45877.6 

73.3781 

313675 . 1 

243375.2 



- 146575.4 

- 0.1093 

5000 

9.9014 

46867. 8 

73.5781 

321023.0 

244365.3 



- 146677.9 

- 0.2401 

5 1 CO 

9. 9008 

47857.9 

73.7742 

328390.6 

245355.4 



- 146782.4 

- 0. 3658 

5200 

9.8999 

48847.9 

73.9665 

335777.7 

246345 .5 



- 146888.7 

- 0.4868 

5300 

9. 8587 

498 37.8 

74. 1550 

343183.8 

247335.4 



- 146996.8 

- 0.6033 

5400 

9.8972 

50827.6 

74. 3400 

350608.6 

248325.2 



- 147106. 7 

- 0.7156 

5500 

9.8955 

51817.3 

74.5216 

358051.7 

249314.8 



- 147218.2 

- 0. 8239 

5600 

9.8936 

528 C 6. 7 

74.6999 

365512.8 

250304. 3 



- 147331.3 

- 0.9284 

5700 

9.8916 

53796.0 

74.8750 

372991 . 5 

251293. 5 



- 147446.0 

- 1.0293 

5 800 

9.8395 

54785. 0 

75.0470 

380487.7 

252282.6 



- 147562.1 

- 1. 1268 

5900 

9.8873 

55773.9 

75.2161 

388000. 8 

253271.4 



- 147679. 7 

- 1.2211 

6000 

9.8851 

56762 . 5 

75. 3822 

395530.8 

254260. 1 



- 147798.7 

- 1.3123 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(60) C 3 (gas); molecular weight, 36.033 


r, 

°K 

cal/mole °K 

H T ~ H Q' 
cal/mole 

b T' 

cal/mole °K 

cal/mole 

“r* 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

lo 9| 0 K f 

A Hf, 
cal/mole 

o 

cn 

o 

0 

— 

c 


0 

187346. 3 

188099.9 


-321869.5 


100 

7 .0465 

696.7 

41.9865 

3502.0 

188043.0 

188752. 5 

-403.4720 

-322883.5 

693.6378 

200 

8.2C75 

1452.7 

47.1798 

7983.2 

1 88799.1 

139275.2 

- 196.9939 

-323635. 1 

340.4943 

298.16 

9.3883 

2319.0 

50 .688 C 

12793.7 

1 39665.3 

189665.3 

-128.8439 

-324237.4 

223.9813 

30C 

9.40/5 

2336.4 

50.7462 

12887.5 

189682.7 

1 89671.6 

-127.9867 

-324247.6 

222.5157 

4C0 

10.310/ 

3324.2 

53. 5818 

18 108. 5 

19C670. 5 

189918.3 

-93.4219 

-324753.0 

163.4220 

500 

11.0295 

4392.4 

55.9625 

23588.8 

191738.8 

190029.7 

-72.6628 

-325176.9 

127. 9142 

600 

11.6225 

5525. 9 

58.0275 

29290.5 

192872.3 

190031.7 

-58.8192 

-325534.9 

104.2136 

700 

12.1153 

6713.6 

59.8573 

35186.5 

194059. 9 

189947. 1 

-48.9330 

-325838.5 

87.2673 

800 

12.5240 

7946.2 

61 .5026 

41255.9 

195292.5 

189799.7 

-41.5229 

-326096.9 

74. 5465 

900 

12.8620 

9216. 1 

62.9979 

47482.0 

196562.4 

1 89609.2 

-35.7647 

-326318.0 

64.6453 

1000 

13. 1415 

10516. 7 

64.3680 

53851.3 

197863.0 

189389.5 

-31.1631 

-326508.2 

56. 7193 

1100 

13.3730 

11842.7 

65.6317 

60352.1 

199189.1 

189148.3 

-27.4027 

-326672.9 

50.2309 

1200 

13.5655 

13190.0 

66.8038 

66974.6 

200536. 3 

1 88888 . 1 

-24.2733 

-326816.5 

44.8213 

1300 

13. 7266 

14554.8 

67.8961 

73710.2 

201901. 1 

188609.8 

-21.6290 

-326942.7 

40.2421 

14CC 

13.8620 

1 5934.4 

68.9185 

80551 . 5 

203280. 8 

188314.6 

-19. 3660 

-327054.5 

36.3156 

1500 

13. 9766 

17326.5 

69.8789 

87491.8 

204672.8 

188004.2 

-1 7.4078 

-327154.5 

32.9116 

1600 

14.0741 

18729.2 

70.7841 

94525.4 

206075. 5 

187680.5 

-15.6973 

-327244.8 

29.9321 

1700 

14.1577 

20140.9 

71 . 6399 

101647.0 

207487.2 

187344. 8 

-14. 1907 

-327327.3 

27.3026 

1800 

14.2298 

21560.3 

72.4512 

108851.9 

208906 .7 

186998.1 

-12.8539 

-327403.8 

24.9646 

1900 

14.2922 

22986. 5 

73.2223 

116135.9 

210332.8 

1 86640.7 

-11.6601 

-327475.9 

22.8722 

2000 

14.3467 

24418.5 

73.9568 

123495.1 

211764.8 

186272. 8 

-10.5878 

-327544.7 

20.9887 

2100 

14.3543 

25855.6 

74 .658 C 

130926.2 

213201.9 

185895.4 

-9. 6195 

-327611.6 

19.2842 

2200 

14.4363 

27297.2 

75.3286 

138425. 7 

214643.5 

185509.6 

-8.7411 

-327677.6 

17.7344 

2300 

14.4734 

28742.7 

75.9712 

145990.9 

216089.0 

185116. 2 

-7.9407 

-327743.6 

16.3190 

2400 

14.5C64 

30191.7 

76.5878 

153619.1 

217538.1 

18471 5. 6 

-7.2086 

-327810.5 

15.0213 

2500 

14.5358 

31643. 9 

77.1806 

161307. 7 

218990.2 

184308.6 

-6.5365 

-327879.0 

13.8272 

2600 

14.5621 

33098.8 

77.7513 

169054.5 

220445.1 

183895. 8 

-5.9175 

-327949.7 

12.7247 

2700 

14.5857 

34556.2 

78.3013 

176857.3 

221902.5 

183477.6 

-5. 3457 

-328023.1 

11.7037 

2800 

14 .6070 

36015.9 

78.8321 

1 84714. 1 

223362.2 

183054.1 

-4.8159 

-328099.8 

10. 7553 

2900 

14.6263 

37477.5 

79.3451 

192623. 1 

224823.9 

182625.6 

-4.3238 

-328179.9 

9.8722 

30C0 

14.6438 

38941.1 

79.8412 

200582.6 

226287.4 

182192.2 

-3.8656 

-328263. 9 

9.0477 

3100 

14.6597 

40406. 3 

80.3216 

208590.8 

227752.6 

181754.0 

-3.4380 

-328351.8 

8.2762 

3200 

14. 6742 

41873.0 

8C.7873 

216646.4 

229219.3 

181311.2 

-3.0381 

-328444.0 

7.5528 

3300 

14.6875 

43341.1 

81.2391 

224747.8 

230687. 4 

180864.0 

-2.6633 

-328540.4 

6.8729 

3400 

14.6997 

44810.4 

81.6777 

2 32893.8 

232156.8 

180413.1 

-2.3114 

-328641.2 

6.2329 

3500 

14.7108 

46281.0 

82.1040 

241082.9 

233627.3 

1 79958.5 

-1.9805 

-328746.3 

5.6293 

3600 

14.7211 

47752.6 

82.5185 

249314.2 

235098.9 

179500.2 

-1.6688 

-328855.7 

5.0590 

3700 

14.7307 

49225.2 

82 . 9220 

257586.3 

236571 .5 

1 79038. 1 

-1.3747 

-328969.4 

4.5194 

3800 

14.7394 

50698.7 

83. 3150 

265898 . 2 

238045.0 

178572.2 

-1.0967 

-329087.4 

4.0079 

3900 

14.7476 

52173.0 

8 3. 6979 

274248.9 

239519.4 

178102.9 

-0.8338 

-329209.4 

3.5226 

4000 

14.7552 

53648.2 

84.0714 

282637.5 

240994.5 

177630. 1 

-0.5846 

-329335.4 

3.0613 

4 ICC 

14.7622 

55124.0 

84. 4358 

291062.9 

242470.4 



-329465.3 

2.6224 

4200 

14.7637 

56600.6 

84.7917 

299524.4 

243946.9 



-329599.0 

2.2041 

4300 

14.7749 

58077.8 

85.1392 

308021.0 

245424.1 



-329736.3 

1.8052 

4400 

14.7806 

59555.5 

85. 4790 

316552.0 

246901.9 



-329877.0 

1.4243 

4500 

14.7859 

61033.9 

85.8112 

325116.5 

248380.2 



-330021.0 

1.0601 

4600 

14.7909 

62512. 7 

86.1362 

333714. 0 

249859.1 



-330168.3 

0.7116 

4 7C0 

14.7956 

63992.0 

86. 4544 

342343.6 

251338.4 



-330318.5 

0.3778 

4800 

14. 8C00 

65471.8 

86. 7659 

351004.6 

25281 8.2 



-330471.6 

0.0577 

4900 

14.8042 

66952.0 

87.0711 

359696.5 

254298.4 



-330627.4 

-0.2494 

5000 

14. 8081 

68432.7 

87. 3703 

368418.6 

255779.0 



-330785.8 

-0.5444 

5 100 

14.8118 

69913.7 

8 7. 6635 

377170.4 

257260.0 



-330946.7 

-0.8279 

5200 

14.8153 

71395.0 

87.9512 

38595 1.2 

258741.3 



-331109.9 

-1.1007 

5300 

14.8185 

72876. 7 

88.2334 

394760.4 

260223.0 



-331275 .2 

-1.3633 

5400 

14.8217 

74358.7 

88. 5104 

403597.7 

261705.0 



-331442.7 

-1.6164 

5500 

14.8246 

75841. 0 

88.7824 

412462.4 

263187.4 



-331612.1 

- 1.8603 

5600 

14. 82 74 

77323.6 

89.0496 

421354.0 

264670.0 



-331783.4 

-2.0957 

5700 

14.8300 

78806.5 

89.3120 

430272.1 

266152.8 



-331956.4 

-2.3229 

5800 

14. 8326 

80289.6 

89.570C 

439216.3 

267636.0 



-332131.1 

-2.5424 

5900 

14.8 349 

81773.0 

89.8236 

448186.0 

269119. 3 



-332307.4 

-2.7545 

6000 

14.8372 

83256. 6 

90.0729 

457 180.8 

27G602.9 



-332485.1 

-2.9597 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(61) CC1 (gas)j molecular weight, 47.468 


T, 

°K 

cal/mole °K 

H T H 0' 
cal/mole 

CO 

^ T * 

cal/mole °K 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf) f , 
cal/mole 

o 

cQ 

O 

4* 

A Hf, 
cal/mole 

o 

iQ 

5 

G 


0 


0 

120160.3 

121508.2 


-77030. 0 


100 

7.7764 

743.7 

45.3594 

3792.2 

120904.0 

121889.3 

-261 . 4465 

-77 353. 3 

164.4845 

200 

7.4825 

1501.5 

50.6248 

8623.4 

12166 1.8 

122206.4 

-128.1131 

-7759 7. 1 

79.8605 

298. 15 

7.7055 

2244. 7 

53. 6451 

13749.6 

122405.0 

122405.0 

-84.1203 

-77846.5 

51 . 9088 

3uG 

7.7115 

2259.0 

53.6928 

1 3848.9 

122419.2 

122408.0 

-83. 5670 

-7785 1.2 

51.5569 

400 

8.0260 

3 046 . 2 

55.9552 

19335.9 

123206.4 

122533.5 

-61.2632 

-73092.3 

37.3589 

500 

8.2747 

3861.9 

57.7744 

25025.3 

124022. 1 

122603.3 

-47.8701 

-78314.6 

28.8144 

6CC 

8.4535 

4698.8 

59.2997 

30881 . 1 

124859.0 

122628.6 

-38.9377 

-785 19.3 

23.1023 

700 

8.5818 

5550.9 

60.6130 

36878.2 

125711. 1 

1 2261 7.4 

-32. 5571 

-78707.9 

19. 0120 

800 

8.6760 

6414.0 

6 l • 765 4 

42998.3 

126574.3 

122577.8 

-27.7727 

-78882.5 

15.9371 

900 

8.7471 

7285.3 

62.7916 

49227.1 

127445.6 

122517.1 

-24.0529 

-79045.2 

13.5404 

1000 

8.8C24 

8162.9 

63. 71 62 

55553.3 

128323.2 

122440. 7 

-21.0788 

-79197.8 

11.6192 

1100 

8.8467 

9045.4 

64.5573 

61967.6 

129205.7 

122352. 0 

-1 8.6471 

-79341.9 

10.0444 

1200 

8.8831 

9932.0 

65. 3286 

68462.4 

130092.2 

122252.5 

-16.6222 

-79478.7 

8. 7297 

1300 

8.9136 

10821.9 

66.0409 

75031.3 

130982 .1 

122143.2 

-14.9103 

-79609.2 

7.6154 

1400 

8.9399 

11714.6 

66.7025 

81668.9 

1 31 874 .8 

122025.1 

-13.4444 

- 79734. 5 

6.6587 

1 5CC 

8.9628 

12609.7 

67. 3200 

88370. 3 

132770.0 

121899.3 

-12.1751 

-79855.3 

5.8283 

1600 

8. 9832 

13507.0 

67.8992 

95131.6 

133667.3 

121766.7 

-11.0657 

-79972.2 

5.1007 

1700 

9.0016 

14406.3 

68.4443 

101949.1 

134566.5 

121628.1 

-10.0879 

-80085.8 

4.4577 

1800 

9.0184 

15307. 3 

68.9593 

108819.5 

135467.6 

121484. 3 

-9.2198 

-86196.7 

3.8853 

1900 

9.0339 

16209.9 

69.4473 

115740.0 

136370,2 

121335.4 

-8.4440 

-80305. 3 

3.3725 

2000 

9.0484 

17114.0 

69.9111 

122708.1 

137274.3 

121181.8 

-7. 7466 

-80412.1 

2.9104 

2100 

9.0621 

18019.6 

70.3529 

129721.5 

138179.8 

121024.0 

- 7. 1164 

-80517. 5 

2.4917 

2200 

9.0750 

18926.4 

70.7748 

136778.0 

139086.7 

120862.6 

-6.5443 

-80621.7 

2.1106 

2300 

9.0874 

19834.6 

71 .1784 

143875. 8 

139994 .8 

120697.8 

-6.0227 

-80725.2 

1.7622 

2400 

9.0992 

20743.9 

71.5654 

151013. 2 

140904.1 

120530.0 

-5.5452 

-80828. 1 

1.4424 

2500 

9.1107 

21654 .4 

71.9371 

158188.4 

141814.6 

120359.4 

-5. 1065 

-80930.7 

1.1478 

2600 

9. 1218 

22566.0 

72.2947 

165400.1 

142726.3 

1201 86.5 

-4. 7021 

-81033.3 

0. 8755 

2700 

9.1326 

23478. 7 

72.6391 

172646.9 

143639.0 

120011.4 

-4.3282 

-81135.9 

3.6231 

2800 

9.1431 

24392.5 

72.971 5 

179927.6 

144552.8 

1 19834. 1 

-3.9815 

-81238.7 

0.3884 

2900 

9.1534 

25307.3 

73.2925 

187240.8 

1 45467.6 

1 19654. 8 

-3.6592 

-31341.9 

0. 1696 

3000 

9.1635 

26223.2 

73.6030 

194585 .7 

146383.5 

119473.7 

-3. 3589 

-81445.5 

-0. 0348 

3100 

9.1734 

27140.0 

7 3.9036 

201961.1 

147300. 3 

119290.8 

-3.0784 

-81549.6 

-0.2253 

3200 

9.1832 

28057.9 

74.1950 

209366.1 

148218.1 

119106.1 

-2.8158 

-81654. 3 

-0.4061 

3 300 

9. 1929 

28976.7 

74.4777 

216799.8 

149136.9 

118919.9 

-2.5695 

-81759.5 

-0.5752 

3400 

9.2025 

29896. 5 

74.7523 

224261.4 

150056.7 

118732.3 

-2.3380 

-81865.4 

-0.7345 

3500 

9.2119 

30817.2 

75.0192 

231750.0 

150977.4 

1 18543. 4 

-2.1201 

-81971.8 

-0.8850 

3600 

9.2213 

31738.8 

75.2788 

239265.0 

151899.1 

118353.2 

-1.9147 

-82078.9 

-1.0272 

3700 

9.2306 

32661.4 

75.5316 

246805. 6 

152821.7 

1 1816 1.8 

-1.7207 

-82 186.5 

-1 . 1620 

3800 

9.2399 

33585.0 

75.7779 

254371 . 1 

153745.2 

117969.0 

- 1. 5372 

-82294. 7 

-1.2898 

3900 

9.2491 

345 09. 4 

76.0180 

261960.9 

154669.7 

117775.1 

-1.3633 

-92403.4 

-1.4113 

4000 

9.2583 

35434.8 

76.2523 

269574. 5 

155595.0 

117580.1 

-1.1985 

-82512.6 

-1. 5268 

4100 

9.2675 

36361.1 

76.4810 

27721 1.2 

156521.3 



-82622.2 

-1.6368 

4200 

9.2767 

37288.3 

76.7045 

284870.5 

157448. 6 



-82732.2 

-1. 7417 

4300 

9.2860 

38216.4 

76. 9229 

292551.9 

158376. 7 



-82842.5 

-1 .8419 

4400 

9.2952 

39145.5 

77. 1365 

300255.0 

159305.7 



-82953. 1 

- 1.9377 

4500 

9. 3045 

40075.5 

77.3455 

307979.1 

160235. 7 



-83064.0 

-2.0293 

4600 

9.3138 

41006.4 

77.5501 

315723.9 

16 1 166. 6 



-83175.0 

-2.1170 

4700 

9.3232 

41938.2 

77.75 05 

323489.0 

162098.5 



-33286. 1 

-2.2012 

4800 

9.3326 

42871.0 

77.9468 

331273.9 

163031. 3 



-83397.2 

-2.2819 

4900 

9.3421 

43804. 8 

78.1394 

339078 . 2 

163965.0 



-83508.4 

-2.3594 

5000 

9.35 17 

44739.4 

78.3282 

346901.6 

164899.7 



-83619.5 

-2.4340 

5100 

9.3614 

45675. 1 

78.5135 

354743.7 

165835.4 



-83 730.5 

-2.5057 

5200 

9.3713 

46611.7 

78.6954 

362604. 2 

166772.0 



-83841. 3 

-2.5747 

5300 

9.3812 

47549.4 

78.8740 

370482.7 

167709.6 



-83951.8 

-2.6413 

5400 

9.3913 

43488.0 

79.0494 

378378.9 

168648.2 



-84062.1 

-2. 7054 

5500 

9. 4015 

49427.6 

79.2218 

386292. 5 

169587.9 



-84172.1 

-2.7673 

5600 

9.4118 

50368.3 

79.3913 

394223.2 

170528.5 



-84281 . 7 

-2 .3271 

5700 

9.4223 

51310.0 

79.5580 

402170.6 

1 71470.2 



-84390.8 

-2.8848 

5800 

9.4329 

52252. 7 

79.7220 

410134.7 

172413.0 



-84499.4 

-2.9406 

5900 

9.4437 

53196.6 

79.8833 

418114.9 

173356.8 



- 84 607.6 

-2 . 9946 

6000 

9.4546 

54141. 5 

80.0421 

426111.2 

174301.7 



-84715.1 

-3.3469 
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TABLE III. - Continued. THERMO DYN AMI C PROPERTIES 


(62) CCl^ (gas); molecular weight, 153.839 


T, 

°K 

r° 

cal/mole °K 

h °t~ h 6 > 

cal/mole 

<->0 

1 

cal/mole °K 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

cal/mole 

O 

5 

A Hf, 
cal/mole 

O 

lO 

5 

Q 


0 


0 

-29618.9 

-24980.8 


-309164.2 


100 

11.3356 

884.5 

57.0531 

4820.8 

-28734.4 

-25502.9 

48.4178 

-310837.2 

655.0323 

200 

16.7122 

2311.3 

66.7281 

11034.3 

-27307.6 

-25605.1 

20.4771 

-311909.0 

314.8836 

298.15 

19. 8658 

4118.9 

74.0395 

1 7955.9 

-25500.0 

-25500.0 

11.2797 

-312603.4 

202.5707 

30C 

19.9116 

4155. 7 

74. 1625 

13093. 0 

-25463.2 

-25496.9 

11.1643 

-312614.5 

201.1577 

400 

21 . 8471 

6251.8 

80. 1792 

25819.9 

-23367.2 

-25306. 6 

6.5359 

-313137.4 

144.1805 

500 

23.0272 

8500.2 

85.1914 

34095 .5 

-21118.7 

-25085.0 

3.7817 

-313550.0 

109. 9423 

600 

23. 7734 

10842.9 

89.4607 

42833.5 

-18776.0 

-24 85 7. 1 

1.9621 

-313882.1 

87.0895 

700 

24.2663 

13246.5 

93. 1649 

5 1968.9 

- 16372.4 

-24634.7 

0.6743 

-314150.0 

70. 7504 

800 

24.6C55 

15691.1 

96.4287 

61451.8 

-1392 7.8 

-24420.8 

-0. 2831 

-314365.4 

58.4866 

900 

24.8475 

18164.4 

99.3415 

71243.0 

-11454.5 

-24215.1 

-1.0213 

-314537.2 

48. 9421 

1000 

25.0255 

20658.5 

101. 9691 

81310.6 

-8960. 4 

-24016.7 

-1.6069 

-314673.1 

41.3028 

1 100 

25. 1600 

23168. 1 

104,3609 

91628.9 

-6450.9 

-23824.9 

-2.0822 

-314779.1 

35.0501 

1200 

25. 2639 

25689.5 

106.5548 

102176.2 

-3929.5 

-23640.2 

-2.4752 

-314860.2 

29.8379 

1300 

25.3457 

28220.1 

108. 5803 

112934. 3 

-1398.8 

-23463.0 

-2.8051 

-314920.3 

25.4266 

14C0 

25.4113 

30758. 1 

110.4611 

123887.5 

1139.1 

-23293.5 

-3.0859 

-314962.9 

21.6449 

1500 

25.4645 

33302.0 

112.2162 

135022.3 

3683.0 

-23131.2 

-3. 3275 

-314990.6 

18.3670 

1600 

25.5084 

35850. 7 

113.8611 

146327.0 

6231.7 

-22975.8 

-3. 5374 

-315005.8 

15.4987 

170G 

25 .5450 

38403 .4 

115.4086 

157791.3 

8784. 5 

-22826.8 

-3. 7214 

-315010.3 

12.9678 

1800 

25.5757 

40959.5 

1 16.8696 

169405.9 

11340.5 

-22684. 1 

-3. 8839 

-315005.9 

10.7180 

1900 

25.6018 

43518.4 

118.2532 

181162.6 

13899.5 

-22547.5 

-4.0284 

-314993.8 

8.7052 

2000 

25.6242 

46079. 7 

119. 5670 

193054. 2 

16460.8 

-22417.0 

-4. 1577 

-314975.3 

6.8937 

2100 

25.6435 

48643. 1 

120.8176 

205073.9 

19024.2 

-22292.4 

-4.2741 

-314951.5 

5.2548 

2200 

25.6603 

51208.3 

122.0110 

217215.8 

21589.4 

-22173.1 

-4.3792 

-314923.2 

3.7651 

2300 

25.6750 

53775 . 1 

123. 1519 

229474.4 

24156.2 

-22059.0 

-4.4747 

-314891.1 

2.4050 

2400 

25.6879 

56343.3 

124.2449 

241844.6 

26724.3 

-21949.8 

-4.5619 

-314856.1 

1.1584 

2500 

25.6992 

58912.6 

125.2938 

254321.9 

29293.7 

-21845.4 

-4.6416 

-314818.6 

0.0117 

2600 

25. 7094 

61483.1 

126. 3020 

266902.0 

31864.2 

-21745. 5 

-4.7149 

-314779.2 

-1.0467 

2700 

25.7184 

64054.5 

127.2724 

279581.0 

34435.5 

-21650.0 

-4.7824 

-314738.3 

-2.0266 

2800 

25.7265 

66626. 7 

128.2079 

292355.3 

37007.8 

-21558.9 

-4.8449 

-314696.3 

-2.9364 

2900 

25. 7337 

69199. 7 

129, 1108 

305221.5 

39580. 8 

-2147 1.9 

-4.9028 

-314653.5 

-3.7833 

3000 

25.7403 

71773.4 

129.9833 

318176.5 

42154. 5 

-21389.2 

-4.9566 

-314610. 2 

-4.5736 

3100 

25.7462 

74347.8 

130.8274 

331217.2 

44728.9 

-21310.6 

-5.0068 

-314566.5 

-5.3129 

3200 

25.7516 

76922.7 

131.6449 

344341.1 

47303.8 

-21236.1 

-5.0537 

-314522.7 

-6.0058 

3300 

25.7565 

79498.1 

132. 4374 

357545.4 

49879.2 

-21165.6 

-5. 0976 

-314479.0 

-6.6567 

3400 

25.7610 

82074. 0 

133.2064 

370827.7 

52455.0 

-21098.9 

-5.1387 

-314435. 5 

-7.2692 

3500 

25.7651 

84650.3 

133.9532 

384185.9 

55031.4 

-21035 .9 

-5.1774 

-314392.2 

-7.8466 

3600 

25.7689 

87227.0 

134.6791 

397617.7 

57608.1 

-20976.6 

-5. 2138 

-314349.3 

-8.3918 

3700 

25.7724 

89804. 1 

135.3852 

411121.1 

60185.1 

-20921.2 

-5.2482 

-314306.8 

-8.9075 

3800 

25.7756 

92381.5 

136.0725 

424694. 1 

62762.5 

-20869.6 

-5.2807 

-314264.8 

-9.3961 

3900 

25.7786 

94959.2 

136. 7421 

438335.0 

65340.2 

-20821.6 

-5.3114 

-314223.3 

-9.8594 

4000 

25.7813 

97537.2 

137.3948 

452042.0 

67918.2 

-20777.2 

-5. 3406 

-314182. 3 

-10.2996 

4 IOC 

25.7839 

100115.4 

138.0314 

465813.4 

70496.5 



-314141.9 

-10.7182 

4200 

25.7862 

102693.9 

138.6528 

479647.7 

73075.0 



-314102.0 

-11.1169 

4300 

25.7884 

105272. 7 

139.2596 

493543. 5 

75653.7 



-314062.7 

-11.4970 

4400 

25.7905 

107851 .6 

139. 8525 

507499.2 

78232.7 



-314023.9 

-11.8597 

4500 

25.7924 

110430.8 

140.4321 

521513.5 

80811.8 



-313985.7 

-12.2063 

4600 

25.7942 

113010.1 

140.9990 

535585.2 

83391.2 



-313948.0 

-12.5378 

4700 

25.7959 

11 5589.6 

141. 5537 

549712.9 

85970.7 



-3 13910.7 

-12.8551 

4800 

25.7975 

118169.3 

142.0968 

563895.5 

88550.4 



-313874.0 

-13. 1591 

4900 

25.7990 

120749. 1 

142.6288 

578131.9 

91130.2 



-313837. 7 

-13.4508 

5000 

25. 8004 

123329.1 

143.1500 

592420. 9 

93710.2 



-313801.9 

-13.7307 

5 100 

25.8C17 

125909.2 

143.6609 

606761.5 

96290.3 



-313766.4 

-13.9996 

5200 

25. 8029 

128489.4 

144.1620 

621152.8 

98870.5 



-313731.4 

-14.2582 

5300 

25.8041 

131069.8 

144.6535 

635593.6 

101450.8 



-313696.7 

-14.5069 

5400 

25.8C52 

133650.2 

145.1358 

650083.2 

104031.3 



-313662.4 

-14.7464 

5500 

25.8063 

136230.8 

145.6093 

664620.5 

106611.9 



-313628.5 

-14.9772 

5600 

25. 8073 

138811.5 

146.0743 

679204.8 

109192.6 



-313594.8 

-15.1998 

5700 

25.8082 

141392.3 

146.5311 

693835. 1 

111773.3 



-313561.5 

-15.4144 

5800 

25.8091 

143973.1 

146.9800 

708510.7 

114354.2 



-313528.4 

-15.6217 

5900 

25.8099 

146554.1 

147.421 2 

723230. 8 

116935.2 



-313495.6 

-15.8219 

6000 

25.8108 

149135.1 

147.8550 

737994. 7 

119516.2 



-313463.1 

-16.0155 
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TABLE III. 


Continued. THERMODYNAMIC PROPERTIES 


cal/mole °K 


Uo _ uo 
h T ^ 0 - 
cal/mole 


(63) CP (gas); molecular weight , 31.011 

Formation from assigned 
[./a reference elements 


0 


0 

100 

7.4125 

748.9 

200 

7.1170 

1470.8 

298.15 

7. 1843 

2170.6 

300 

7. 1877 

2183.9 

400 

7.4317 

2914.1 

500 

7.7089 

3671.3 

600 

7.9546 

4454. 8 

700 

8.1546 

5260.6 

800 

8.3134 

6084.4 

900 

8.4391 

6922. 2 

1000 

8.5396 

7771.3 

1100 

8.6210 

8629.5 

1200 

8.6878 

9495. 1 

1300 

8.7436 

10366.7 

1400 

8.7907 

11243.5 

15 C 0 

8.8313 

12124.6 

1 600 

8.8665 

13009.6 

1700 

8.8975 

13897.8 

1800 

8.9252 

14789.0 

1900 

8.9501 

15682.7 

2000 

8.9727 

16578.9 

2100 

8. 9935 

17477.2 

2200 

9.0127 

18377.5 

2300 

9.0306 

19279.7 

2400 

9.0474 

20183.6 

2500 

9.0632 

21089.2 

2600 

9.0782 

21996.2 

2700 

9.0926 

22904. 8 

2800 

9 . 1 C 63 

23814.7 

2900 

9. 1 195 

24726.0 

3000 

9. 1 323 

25638.6 

3100 

9. 1446 

26552.5 

3200 

9. 1566 

27467. 5 

3300 

9.1683 

28383.8 

3400 

9.1797 

29301.2 

3500 

9. 1909 

30219.7 

3600 

9.2018 

31139.3 

3700 

9.2125 

32060.1 

3800 

9.2231 

32981.8 

3900 

9.2335 

33904. 7 

4000 

9.2438 

34828.5 

4100 

9.2539 

35753.4 

4200 

9.2639 

36679.3 

4300 

9.2738 

37606.2 

4400 

9.2836 

38534.1 

4500 

9.2933 

39462.9 

4600 

9.3029 

40392.7 

4700 

9.3125 

41323.5 

4800 

9.3220 

42255.2 

4900 

9.3314 

43187. 9 

5000 

9. 3408 

44121. 5 

5 1 CO 

9.3501 

45056.0 

5200 

9.3593 

45991. 5 

5300 

9.3686 

46927.9 

5400 

9.3777 

47865.2 

’ 5500 

9.3869 

488 C 3.5 

5600 

9. 3960 

49742.6 

5700 

9.4050 

50682 . 6 

5800 

9.4140 

51623.6 

5900 

9.4230 

52565.5 

6000 

9.4320 

53508.2 





co 

i> r , 

cal/mole °K 


43.0291 

48.0444 

50.8904 

50.9348 

53.0338 

54.7222 

56.1501 

57.3919 

58.4915 

59.4783 

60.3728 

61.1907 
61 .9437 
62.6414 
63.2911 

63.8991 

64.4702 

65.0086 

65.5180 

66.0013 

66.4609 

66.8992 
67.3180 
67.7191 
68.1038 
68.4734 

68.8292 

69.1721 

69.5030 

69.8228 

70.1321 

70.4318 

70.7223 
71.0043 
71.2781 
71.5444 

71.8035 
72.0557 
72.3015 
7 2.5413 
72. 7752 

73.0035 
73.2266 
73.4447 
73.6581 
73. 8668 

74.0712 
74.2713 
74. 4675 
74.6598 
74.8484 

75.0335 
75.215 1 
75 .3935 
75.5687 
75.7409 

75.9101 

76.0765 

76.2401 

76.4011 

76.5596 


-{Ff-Hfi), 

cal/mole 


o 

3554.0 

8138.1 

13002.3 
1 3096.5 

13299.4 

23689.8 

29235.2 

34913.7 

40708.9 

46608.2 

52601.5 

58680.2 
64837.4 

71067. 1 

77364. 1 
83724.0 

90142.7 

96616.9 

103143. 5 

109719.6 
116342.9 

123011.1 

129722.1 

136474. 1 

143265.4 

150094.4 

156959.6 

163859.8 

170793.6 

177760.0 

184757.8 

191786.1 

198843.9 

205930.3 

213044. 5 

220185.6 

227353.1 

234546.1 

241764.0 

249006.2 

256272.1 

263561.1 

270872.6 

278206.2 

285561.4 

292937.7 

300334.6 

307751.8 

315188.7 

322645.2 

330120.6 

337614.7 

345127.2 
352657.6 

360205. 8 

367771.3 

375353.8 
382953.2 

390569.0 

398201 . 1 

405849. 2 


'T* 

cal/mole 


72524.8 
73273.7 

73995.6 

74695.4 

74708.7 

75438.9 

76196.1 

76979.6 

77785. 4 

78609.1 

79447.0 

80296.1 

81154.3 

82019.8 

82891.5 

83768.3 

84649.4 

85534. 3 

86422.6 

87313.7 

88207.5 

89103.7 

90002.0 

90902.3 

91804.5 

92708.4 

93613.9 

94521.0 

95429.6 

96339.5 

97250.8 
98163.4 

99077.2 

99992.3 
1 C 0908.6 
101826.0 

102744.5 

103664. 1 

104584.8 

105506.6 

106429.5 
107353. 3 

108278.2 

109204.1 

110131.0 

111058.8 

111987.7 

11291 7.5 

113848.3 

114780.0 

115712.7 

116646.3 

117580.8 

118516.3 
119452. 7 

120390.0 

121328.2 

122267.4 

123207.4 

124148.4 

125090.2 

126033.0 


(A H?)f, 
cal/mole 

o 

iQ 

5 

73830.8 


74217.7 

- 157.2878 

745 11. 7 

- 76.0570 

74695.4 

- 49.2226 

74698.1 

- 48.8850 

74796.2 

- 35.2720 

74831.7 

- 27.0968 

74822 .3 

- 21.6457 

74778.9 

- 17.7534 

74710.5 

- 14.8363 

74624.3 

- 12.5699 

74525.1 

- 10.7590 

74415.9 

- 9.2794 

74297.8 

- 8.0483 

74171.5 

- 7.0083 

74037. 7 

- 6.1185 

73897.1 

- 5.3487 

7375 0.5 

- 4.6765 

73598.7 

- 4.0845 

73442.0 

- 3. 5594 

73280.7 

- 3.0906 

73115.0 

- 2.6697 

72945.2 

- 2. 2897 

72 772.0 

- 1.9450 

72595.5 

- 1.6311 

72416. 1 

- 1.3440 

72233.9 

- 1.0806 

72049. 3 

- 0.8380 

71862.4 

- 0.6140 

71673.3 

- 0.4066 

71482.1 

- 0.2139 

71288.9 

- 0.0346 

71093.8 

0.1327 

70896.7 

0.2891 

70698.0 

0.4356 

70497.6 

0. 5731 

70295.8 

0.7024 

70092. 5 

0.8242 

69887. 6 

0.9390 

69681.2 

1.0475 

69473.5 

1.1501 

69264.3 

1.2472 


Formation from 
gaseous atoms 

I log |( 

cal/mole 


- 114514.0 

- 114833.8 

- 115140.3 

- 115463.6 

- 115469.6 

- 115777.3 

- 116049.6 

- 116288.1 
- 116498.6 
- 1 16687. 0 
- 116857.9 
- 117015.0 

- 117161. 2 
- 117298.5 
- 117428.5 
- 117552.5 
- 117671.5 

- 117786.4 

- 117897.8 

- 118006.4 

- 118112.7 

- 118217.1 

- 118320. 1 
- 118422.0 
- 118523.2 
- 118623.8 
- 118724.3 

- 118824.6 

- 118925.2 

- 119025.9 

- 119127.1 

- 119228.7 

- 119330.9 

- 119433.7 

- 119537.1 

- 119641.1 

- 119745.8 

- 119851 . 1 
- 119957.0 
- 120063.6 
- 120170.6 
- 120278.2 

- 120386.3 

- 120494.8 

- 120603.6 

- 120712.8 

- 120822.3 

- 120932.0 

- 121041.9 

- 121151.9 

- 121262.0 

- 121372.1 

- 121482.3 
- 121592.3 
- 121702.3 
- 121812.1 
- 121921. 8 

- 122031.2 

- 122140.4 

- 122249.3 

- 122357.9 

- 122466.1 


246.2869 
120. 6839 
79.2159 
78.6940 
57. 6393 
44.9743 

36.5121 

30.4560 

25.9060 

22.3617 

19.5223 

17.1961 

15.2553 

13.6112 

12.2004 

10.9765 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(64) CF 2 (g&s); molecular weight, 50.011 


T, 

°K 

r° 

col/mole °K 

H T 

cal/mole 

C° 

> 

cal/mole °K 

cal/mole 

h t> 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?)f, 
cal/mole 

o 

5 

AHf, 

cal/mole 

o 

cr> 

o 

0 










100 

7.9615 

794.7 

48.1287 

4018.1 

-31670.7 

-30019.3 

67. 1787 

2 36804 • 
-237577.0 

508.6249 

200 

8.3719 

1606.3 

53.7379 

9141.3 

-30859.2 

-29985.7 

34. 3947 

-238319.7 

248.7137 

298.15 

9. 1676 

2465.4 

57.2225 

14595.4 

-30000.0 

-30000.0 

23.6077 

-239017.2 

162.8762 

30C 

9. 1840 

2482.4 

5 7. 2792 

14701. 3 

-29983.0 

-30000.6 

23.4720 

-239029.6 

1 61 . 7958 

400 

10.0641 

3445.2 

60.0428 

20571.9 

-29020. 3 

-30055.0 

18. 0045 

-239644.3 

118.2125 

500 

10.8438 

4491.7 

62. 3749 

26695.7 

-27973.7 

-30132.8 

14.7166 

-240159.8 

91.9997 

600 

11.4743 

5608.9 

64.4100 

33037.1 

-26856.5 

-30224.3 

12.5184 

-240589.6 

74.4897 

70 0 

1 1.9668 

6782.0 

66.2174 

39570. 1 

-25683. 4 

-30325.5 

10. 9433 

-240952. 1 

61 . 9619 

800 

12.3488 

7998.6 

67.8413 

462 74.5 

-24466.9 

-30433. 1 

9. 7579 

-241262.6 

52.5528 

900 

12.6471 

9249. 0 

69.3137 

53133.4 

-23216.5 

-30544.2 

8.8325 

-241532.8 

45.2258 

1000 

12.8827 

10525. 9 

70.6589 

60133.0 

-21939.5 

-30657. 1 

8.0895 

-241771.5 

39.3580 

1 100 

13.0716 

11824.0 

71.8959 

67261.5 

— 20 641 * 5 

-30771.4 

7.4794 

-241985.1 

34.5526 

1200 

13.2254 

13139.1 

73.0401 

74509. 1 

-19326.4 

-30887.7 

6.9690 

-242178.7 

30. 5447 

1300 

13.3525 

14468.2 

74. 1039 

81866. 9 

-17997.3 

-31006.7 

6.5355 

-242355.9 

27.1508 

1400 

13.4589 

15808.9 

75.0974 

89327.5 

-16656.6 

-31129.0 

6. 1624 

-242519.6 

24.2397 

1500 

13.5494 

17159. 4 

76.0292 

96384.3 

-15306.0 

-31254.5 

5.8379 

-242672.1 

21.7151 

1600 

13. 62 72 

18518.3 

76.9062 

104531.5 

-13947. 1 

-31383. 1 

5.5527 

-242815.1 

19.5047 

1 7C0 

1 3.6950 

19884.5 

77.7344 

112263.9 

-12580.9 

-31514.6 

5.3000 

-242950. 1 

17.5533 

1800 

13.7547 

21257.1 

78.5189 

120076.9 

-11208.4 

-31649.0 

5.0745 

-243078.4 

15.8177 

1900 

13.8078 

22635.3 

79.2640 

127966. 4 

-9830.2 

-31786.5 

4.8718 

-243201.0 

14.2641 

2000 

13.8555 

24018.5 

79.9735 

135928.5 

-8447.0 

-31927.0 

4.6886 

-243318.7 

12.8651 

2100 

13.8988 

25406.2 

80.6506 

143960.0 

-7059.2 

-32070.6 

4.5221 

-243432.2 

11.5987 

2200 

13.9 38 3 

26798.1 

81.2981 

152057.7 

-5667. 3 

-32216.7 

4.3701 

-243542.3 

10.4470 

2300 

13.9747 

28193.8 

81.9185 

160218.7 

-4271.7 

-32365. 3 

4.2306 

-243649.4 

9.3949 

2400 

14.0084 

29592.9 

82.5140 

168440.5 

-2872.5 

-32516.4 

4. 1022 

-243754. 1 

8.4301 

2500 

14.0399 

30995.4 

83.0864 

176720.7 

-1470.1 

-32669.7 

3.9835 

-243856.7 

7. 5420 

2600 

14.0694 

32400.9 

8 3.6377 

185057. 1 

-64.6 

-32825. 0 

3.8734 

-243957 .6 

6. 7220 

2700 

14.0973 

33809.2 

84.1692 

193447.6 

1343.8 

- 32982.3 

3.7710 

-244057. 1 

5. 9624 

2800 

14.1238 

35220. 3 

84 .6824 

201890. 3 

2754.8 

-33141.6 

3.6754 

-244155.4 

5.2567 

2900 

14. 1490 

36633. 9 

85.1784 

210383.5 

4168.5 

-33302.9 

3.5860 

-244252.7 

4.5995 

3000 

14.1731 

38050.0 

85.6585 

218925. 5 

5584.6 

-33466.0 

3.5021 

-244349.3 

3.9858 

3100 

14. 1962 

39468.5 

86.1236 

227514.7 

7003.1 

-33631.0 

3.4233 

-244445. 1 

3.4115 

3200 

14.2185 

40889.3 

86.5747 

236149.8 

8423.8 

-33798.0 

3.3490 

-244540.5 

2.8729 

3300 

14.2401 

42312.2 

87.0126 

244829.2 

9846.8 

-33966. 7 

3.2789 

-244635.3 

2.3667 

34C0 

14.2610 

43737. 3 

87.4380 

253551.9 

11271.8 

-34137.0 

3.2126 

-244729.7 

1.8901 

3500 

14.2813 

45164. 4 

87 .85 17 

262316. 4 

12698.9 

-34308.9 

3.1497 

-244823.8 

1.4406 

3600 

14.3011 

46593.5 

88.2543 

271121.8 

14128.1 

-3448 2. 4 

3.0901 

-244917.6 

1.0159 

3700 

14.3204 

48024.6 

88.6464 

279966.9 

15559.1 

-34657.6 

3.0334 

-245011.0 

0.6140 

3800 

14.3393 

49457.6 

89.0285 

288850.8 

16992.1 

-34834 .4 

2.9794 

-245104.1 

0.2331 

3900 

14.3578 

50892.4 

89. 4012 

297772.3 

18427.0 

-35012.9 

2.9279 

-245196.9 

-0.1284 

4000 

14.3760 

52329. 1 

89.7650 

3C6730.7 

19863.7 

-35192.9 

2.8787 

-245289.4 

-0.4720 

4100 

14.3938 

53767.6 

90.1202 

315725.0 

21302.2 



-24538 1. 5 

-0.7989 

4200 

14.4114 

55207. 9 

90.4672 

324754.5 

22742.4 



-245473.3 

-1. 1104 

4300 

14.4287 

56649.9 

90.8065 

333818.2 

24184.4 



-245564.7 

-1.4075 

4400 

14.4457 

58093.6 

91.1384 

342915. 5 

25628. 1 



-245655.6 

-1.6912 

4 5 00 

14.4626 

59539.0 

91.4633 

352045. 7 

27073.6 



-245746.0 

-1.9623 

4600 

14.4793 

60986. 1 

91.7813 

361207.9 

28520.7 



-245835.9 

-2.2218 

4700 

14.4957 

62434.9 

92.0929 

370401.7 

29969.4 



-245925.3 

-2.4704 

4800 

14.5120 

63885.2 

92.3982 

379626.3 

31419.8 



-246014. 1 

-2.7086 

4900 

14.5282 

65337.3 

92.6976 

388881.2 

32871.8 



-246102.3 

-2.9373 

5000 

14.5442 

66790. 9 

92.9913 

398165.7 

34325.4 



-246189.8 

-3.1568 

5 100 

14.5601 

68246. 1 

93.2795 

407479.2 

35780.7 



-246276.6 

-3.3679 

5200 

14.5759 

69702.9 

93.5624 

416821.4 

37237.5 



-246362.7 

-3. 5708 

5300 

14. 5915 

71161.3 

93. 8402 

426191.5 

38695.8 



-246448.1 

-3.7662 

54 00 

14. 6071 

72621.2 

94.1130 

435589.2 

40155.8 



-246532.6 

-3.9545 

5500 

14.6226 

74082.7 

94.3812 

445014.0 

4161 7.2 



-246616. 3 

-4. 1359 

5600 

14.6379 

75545.7 

94. 6448 

454465.3 

43080. 3 



-246699.1 

-4.3109 

5700 

14.6532 

77010.3 

94.9041 

463942 . 8 

44544.8 



-246781.0 

-4.4798 

5800 

14.6684 

78476.4 

95. 1590 

473446.0 

46010 .9 



-246862.1 

-4.6430 

5900 

14.6836 

79944.0 

95.4099 

482974.5 

47478.5 



-246942.1 

-4. 8007 

6000 

14.6986 

81413.1 

95.6568 

492527.8 

48947.6 



-247021.3 

-4.9531 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(65) CE 3 (gas)j molecular weight, 69.011 


l ; 

C Pi 

H T~ H Cr 

S T> 

cal/mole 

H h 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

(A H?) f , 
cal/mole 

i°g io K f 

AHf , 
cal/mole 

log io * 

0 

ICO 

7*9928 

0 

795.4 

51.5869 

0 

4363.3 

-12215L.8 

-121356.4 

-118736.1 

-118997.6 

257.9402 

-343790.9 

-345061.4 

737.2578 

2C0 

9.2566 

1643.5 

57.4159 

9839.7 

-120508.3 

-119277.5 

127.7907 

-346293.3 

359.6880 

296.15 

11.3C04 

2651.8 

61.4904 

15681.6 

-119500.0 

-119500.0 

84.8488 

-347375.4 

234.9475 

300 

11*3384 

2672.7 

61.5604 

15795.4 

-119479.1 

-119503.5 

84.3086 

-347393.8 

233.3773 

400 

13.2161 

3903. 5 

65.0883 

22131.8 

-118248.2 

-119674.9 

62.5303 

-348281.1 

170.0350 

5C0 

14.6939 

5302.4 

68.2037 

28799.4 

-116849.4 

-119803.2 

49.4466 

-348975.9 

131.9417 

600 

15.8C39 

6830.0 

70.9858 

35761.4 

-115321.7 

-119899.9 

40.7159 

-349520.1 

106.5007 

700 

16.6283 

8453.7 

73.4870 

42987.2 

-113698.1 

-119975.7 

34.4752 

-349951.4 

88.3029 

800 

17.2440 

10148.8 

75.7496 

50450.9 

-112003.0 

-120036.9 

29.7920 

-350298.4 

74.6394 

900 

17.7C97 

11897.5 

77.8087 

58130.4 

-110254.3 

-120087.1 

26. 1478 

-350582.1 

64.0027 

1000 

18.0674 

13687. 1 

79.6940 

66006.9 

-108464.7 

-120128.8 

23.2313 

-350817.4 

55.4869 

1100 

18.3465 

155C8.4 

81.4296 

74064.2 

-106643.4 

-120164.8 

20.8443 

-351015.2 

48.5152 

1200 

18.5675 

17354.5 

83.0358 

82288.5 

-104797.3 

-120197.9 

18.8546 

-351183.7 

42.7024 

1300 

18.7451 

19220.4 

84.5293 

90667.6 

-102931.3 

-120230.3 

17.1705 

-351328.7 

37. 7817 

1400 

18.8895 

211C2.4 

85.9239 

99191.0 

-101049.4 

-120263.6 

15.7267 

-351454.8 

33* 5623 

1500 

19.0C85 

22997.5 

87.2313 

107849.5 

-99154.3 

-120298.9 

14.4750 

-351565.5 

29.9043 

1600 

19. 1C74 

24903.4 

88.4613 

116634.7 

-97248.3 

-120336.4 

13.3794 

-351663.7 

26.7025 

1700 

19.1906 

26818.4 

89.6223 

125539.4 

-95333.3 

-120376.8 

12.4124 

-351751.4 

23.8767 

1800 

19.2610 

28741.1 

90.7212 

134557.1 

-93410.6 

-120420.2 

11.5525 

-351830.7 

21* 3643 

1900 

19.3213 

30670.3 

91.7643 

143681.8 

-91481.5 

-120467.2 

10.7829 

-351902.9 

19.1159 

2000 

19.3731 

32605.1 

92.7567 

152908.3 

-89546.7 

-120518.1 

10.0899 

-351969.3 

17.0919 

2 1 CO 

19.4181 

34544.7 

93.7030 

162231.6 

-87607.1 

-120573.0 

9.4627 

-352031.0 

15.2603 

2200 

19.4573 

36488.5 

94.6073 

171647.5 

-85663.2 

-120631.6 

8.8922 

-352088.8 

13.5949 

2300 

19.4916 

38436.0 

95.4730 

181151.8 

-83715.8 

-120694. 1 

8.3711 

-352143.6 

12.0742 

24C0 

19.5220 

40386.7 

96.3032 

190740.9 

-81765.0 

-120760.5 

7.8931 

-352196.1 

10.6799 

2 500 

19.5488 

42340.3 

97.1006 

200411.3 

-79811.5 

-120830.6 

7.4531 

-352246.6 

9. 3970 

2600 

19.5727 

44296.4 

97.8678 

210160.0 

-77855.4 

-120904.4 

7.0468 

-352295.8 

8.2126 

2700 

19.5941 

46254.7 

98.6069 

219984.0 

-75897.0 

-120982.0 

6.6703 

-352344.1 

7.1158 

2800 

19.6133 

48215.1 

99.3199 

229880.5 

-73936.6 

-121063.3 

6.3204 

-352391.7 

6.0972 

2900 

19.6306 

50177.3 

100.0084 

239847.1 

-71974.4 

-121148.4 

5.9945 

-352439.0 

5. 1487 

3000 

19.6462 

52141.2 

ICO. 6742 

249881.4 

-70010.6 

-121237.3 

5.6901 

-352486.2 

4.2634 

3100 

19.6603 

54106.5 

101.3186 

259981.3 

-68045.2 

-121330.0 

5.4051 

-352533.5 

3.4350 

3200 

19.6732 

56073.2 

101.9430 

270144.5 

-66078.6 

-121426.5 

5.1377 

-352581.1 

2.6583 

3300 

19.6849 

50041.1 

102.5486 

280369.2 

-64110.6 

-121526.9 

4.8863 

-352629.1 

1.9286 

3400 

19.6957 

60010.2 

1C3.1364 

290653.6 

-62141.6 

-121630.8 

4.6495 

-352677.6 

1.2417 

3500 

19.7055 

61980.2 

103.7075 

300996.0 

-60171.5 

-121738.4 

4.4260 

-352726.7 

0.5940 

3600 

19.7146 

63951.3 

104.2627 

311394.6 

-58200.5 

-121849.7 

4.2147 

-352776.5 

-0.0178 

370C 

19.7229 

65923.1 

104.8030 

321848.0 

-56228.6 

-121964.8 

4.0147 

-352827.0 

-0.5967 

3800 

19.7306 

67895.8 

105.3291 

332354.7 

-54256.0 

-122083.7 

3.8251 

-352878.3 

-1. 1451 

390C 

19.7377 

69869.2 

105.8417 

342913.4 

-52282.5 

-122206.2 

3.6450 

-352930.3 

— i • 66i i> 

40CC 

19.7443 

71843.3 

106.3415 

353522.6 

-50308.4 

-122332.5 

3.4737 

-352983.1 

-2.1600 

41C0 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

19.7505 

19.7562 

19.7615 

19.7664 

19.7711 

19.7754 

19.7795 

19.7833 

19.7869 

19.7902 

19.7934 

19.7964 

19.7993 

19.8C19 

19.8C45 

19.8C69 

19.8C91 

19.8113 

19.8134 

19.8153 

73818.1 
75793.4 

77769.3 
79745.7 

81722.6 

83699.9 

85677.7 

87655.8 

89634.3 

91613.2 

93592.3 

95571.8 

97551.6 

99531.7 

101512.0 

103492.6 

105473.4 

107454.4 

109435.6 

111417.1 

106.8291 

107.3051 

107.7701 

108.2244 

108.6687 

109.1033 

109.5286 

109.9451 

110.3530 

110.7528 

111.1447 

111.5291 

111.9062 

112.2764 

112.6397 

112.9966 

113.3472 

113.6917 

114.0304 

114.3634 

364181.3 

374888.1 
385641.9 

396441.7 

407286.5 

418175.1 

429106.8 

440080.6 

451095.5 

462150.9 

473245.8 

484379.6 

495551.4 

506760.6 

518006.5 

529288.3 

540605.6 

551957.6 

563343.7 
574763.5 

-48333.7 
-46358.3 
-44382.5 
-42406. 1 
-40429.2 

-38451.9 

-36474.1 

-34496.0 

-32517.5 

-30538.6 

-28559.4 

-26579.9 

-24600.1 

-22620.1 

-20639.8 

-18659.2 

-16678.4 

-14697.4 

-12716.1 

-10734.7 



-353036.6 

-353090.9 

-353146.0 

-353201.8 

-353258.3 

-353315.5 

-353373.4 

-353431.9 

-353491.0 

-353550.7 

-353610.9 

-353671.7 

-353732.9 

-353794.6 

-353856.8 

-353919.3 

-353982.3 

-354045.6 

-354109.3 

-354173.4 

-2.6304 

-3.0784 

-3.5057 

-3.9137 

-4.3036 

-4.6765 

-5.0337 

-5.3760 

-5.7045 

-6.0198 

-6.3228 

-6.6143 

-6.8947 

-7.1649 

-7.4252 

-7.6763 

-7.9186 

-8.1527 

-8.3788 

-8.5974 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(66) CF4 (gas); molecular weight, 88.011 


7 ; 

°K 

r° 

C P ' 

cal/mole °K 

H° - H° 
n T M 0' 
cal/mole 

CO 

> 

cal/mole °K 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf) f , 
cal/mole 

iog 10 Kf 

A Hf, 
cal/mole 

log io K 

0 

— 

0 


0 

-220249. 5 

-215779.0 



-459188.8 


100 

8.3045 

8C0.2 

50.7467 

4274. 5 

-219449.3 

-216383. 1 

466. 1354 

-460953. 1 

983.3244 

200 

11.3474 

1767.3 

57.3282 

9698.3 

-218482.2 

-216894.0 

229. 4602 

-462591.7 

478. 9356 

298.15 

14.6958 

3049.5 

62.4995 

15584.7 

-217200.0 

-217200.0 

151.3883 

-463933.6 

312.3170 

300 

14.7534 

3076.7 

62.5906 

15700.4 

-21 7172.8 

-217204.2 

150.4065 

-463955.8 

310.2199 

400 

17.5043 

4695.5 

67.2286 

22195.9 

-215553.9 

-217372.6 

110.8345 

-464995.2 

225.6359 

500 

19.5859 

6555.2 

71.3696 

29129.6 

-213694.3 

-217442.9 

87.0779 

-465761.3 

174.7851 

600 

21.1297 

8594. 8 

75.0840 

36455.6 

-211654. 7 

-217443. 3 

71.2376 

-466318.4 

140.8359 

700 

22 .2 791 

10768.0 

78.4317 

44134.2 

-209481. 5 

-217394.7 

59.9244 

-466719.4 

116.5613 

800 

23.1491 

13041.3 

81.4661 

52131.5 

-207208.1 

-217309.7 

51.4421 

-467003.2 

98.3421 

900 

23.8222 

15391.3 

84.2331 

60418.6 

-204858.2 

-217196.0 

44.8477 

-467197.5 

84.1642 

1000 

24. 3551 

17801.1 

86.7717 

68970.6 

-202448. 4 

-217059. 1 

39.5753 

-467321.9 

72.8181 

1100 

24.7870 

20258.9 

89.1139 

77766.3 

-199990.5 

-216903.5 

35.2644 

-467390.6 

63.5330 

1200 

25.1447 

22756. 1 

91.2864 

86787.7 

-197493.4 

-216733.3 

31.6747 

-467413.9 

55.7946 

1300 

25.4470 

25286.0 

93.3113 

96018.7 

-194963.4 

-216551.9 

28.6397 

-467399.5 

49.2467 

1400 

25. 7C75 

27844.1 

95.2069 

105445.6 

-192405.4 

-216361.6 

26.0406 

-467353. 2 

43.6345 

1500 

25.9356 

30426.5 

96.9885 

115056. 3 

-1 89823 .0 

-216163.8 

23.7900 

-467279.4 

38.7713 

1600 

26.1386 

33030.4 

98.6690 

124840.0 

-187219. 1 

-215959. 4 

21.8225 

-467181.7 

34.5168 

1700 

26.3216 

35653.5 

100.2592 

134787.1 

-184596.0 

-215749.2 

20.0882 

-467062.9 

30.7637 

1800 

26.4888 

38294.2 

101.7685 

144889. 1 

-181955.3 

-215533.8 

18.5481 

-466925.3 

27.4285 

1900 

26.6430 

40950. 8 

103. 2048 

155138.4 

-179298.6 

-215313.9 

17.1715 

-466770.7 

24.4453 

2000 

26.7868 

43622.4 

104. 5751 

165527.9 

-176627.1 

-215089.9 

15.9339 

-466500.6 

21.7613 

2100 

26.9218 

46307.9 

105.8854 

176051.4 

-173941.6 

-214862.0 

14.8153 

-466416.4 

19.3339 

2200 

27.0497 

49006.5 

107.1408 

186703. 1 

-171243.0 

-214630.3 

13.7995 

-466219.2 

17.1281 

2300 

27.1715 

51717.6 

108.3459 

197477.9 

-168531.8 

-214394.9 

12.8730 

-466009.8 

15.1149 

240C 

27.2882 

54440.7 

109.5048 

208370.8 

-165808.8 

-214155.8 

12.0247 

-465789.2 

13.2734 

2500 

27.4006 

57175. 1 

110.6210 

219377.4 

-163074.3 

-213913.0 

11.2451 

-465558.0 

11.5743 

2600 

27.5C94 

59920.7 

111. 6978 

230493. 7 

-160328.8 

-213666.5 

10.5263 

-465316.6 

10.0094 

2700 

27.6149 

62676.9 

U2.738C 

241715.7 

-157572.6 

-213416.5 

9.8615 

-465065.8 

8.5612 

2800 

27.7177 

65443.6 

113.7442 

2 53040. 1 

-154805.9 

-213162.8 

9.2449 

-464805.8 

7.2172 

2900 

27.8181 

68220.4 

114.7166 

264463. 5 

-152029.1 

-2 12905.7 

8.6716 

-464537.0 

5.9666 

3000 

27.9164 

71007.1 

115.6633 

275982.8 

-149242.4 

-212645.2 

8. 1371 

-464259.7 

4.8000 

3100 

28.0130 

73803.6 

116.5803 

287595.2 

-146445.9 

-212381.2 

7.6377 

-463974.2 

3.7094 

3200 

28.1079 

76609. 7 

117.4712 

299298.0 

-143639.8 

-212114.0 

7. 1701 

-463680.5 

2.6876 

3300 

28.2014 

79425.1 

118.3375 

311088.7 

-140824.4 

-211843.4 

6. 7314 

-463379.2 

1.7283 

3400 

28.2936 

82249.9 

119.1808 

322964. 8 

-137999.6 

-211569.3 

6.3191 

-463070.1 

0.8260 

3500 

28.3848 

85083.8 

120.0023 

334924. 1 

-135165.7 

-211291.7 

5.9308 

-462753.3 

-0.0241 

3600 

28.4749 

87926.8 

120.8032 

346964.5 

-132322. 7 

-211010.7 

5.5645 

-462429.1 

-0.8264 

3700 

28.5641 

90778.8 

12 1 .5846 

359084.1 

-129470.7 

-210726.4 

5.2186 

-462097.4 

-1.5849 

3800 

28.6526 

93639.6 

122. 3475 

371280.8 

-126609.9 

-210438.7 

4.8912 

-461758.3 

-2.3028 

3900 

28.7403 

96509.3 

123.0929 

383553.0 

-123740.2 

-210147. 8 

4.5811 

-461411.8 

-2.9835 

4000 

28.8274 

99387.7 

123.8216 

395898.8 

-120861.8 

-209853.4 

4. 2869 

-461058.0 

-3.6297 

4 1 CO 

28.9139 

102274.7 

124. 5345 

408316.8 

- 117974.8 



-460696.9 

-4.2438 

4200 

28.9998 

105170.4 

125.2323 

420805.2 

-115079.1 



-460328.5 

-4.8282 

4300 

29.0853 

108074. 7 

125.9157 

433362.8 

-112174.8 



-459952.8 

-5.3851 

4400 

29.1703 

110987.5 

126. 5853 

445987.9 

-109262.0 



-459569.8 

-5.9161 

4500 

29.2549 

113908.7 

127.241 8 

458679.4 

-106340.8 



-459179.5 

-6.4231 

4600 

29.3392 

116838.4 

127.8857 

471435.9 

-103411.1 



-458781.8 

-6.9077 

4700 

29.4231 

119776.5 

128.5176 

484256. 1 

-100472.9 



-458376.8 

-7.3713 

4800 

29.5C67 

122723.0 

129. 1379 

497139.0 

-97526.5 



-457964.4 

-7.8151 

4900 

29.5900 

125677.9 

129.7472 

510083. 3 

-94571.6 



-457544.6 

-8.2404 

5000 

29.6730 

128641.0 

130.3458 

523088.1 

-91608.5 



-457117.4 

-8.6484 

5 100 

29.7558 

131612.5 

130.9342 

536152.2 

-88637.0 



-456682.7 

-9.0399 

5200 

29.8384 

134592.2 

131.5128 

549274.6 

-85657.3 



-456240.6 

-9.4161 

5300 

29. 9208 

137580.1 

132. 0820 

562454.4 

-82669. 3 



-455791. 0 

-9.7777 

5400 

30.0029 

140576.3 

132.6420 

575690.7 

-79673.1 



-455333.9 

-10.1255 

5500 

30.0849 

143580.7 

133. 1933 

588982.5 

-76668.8 



-454869.3 

-10.4604 

5600 

30.1668 

146593.3 

133. 7361 

602329. 1 

-73656.2 



-454397.1 

-10.7830 

570C 

30.2485 

149614.1 

134.2708 

615729.5 

-70635.4 



-453917.4 

-11.0939 

5800 

30.3300 

152643.0 

134.7976 

629183.0 

-67606 .5 



-453430.1 

-11.3938 

5900 

30.4114 

155680. 1 

135. 3168 

642688.8 

-64569.4 



-452935.2 

-11.6833 

6000 

30.4926 

158725.3 

135.8286 

656246. 1 

-61524.2 



-452432.6 

-11.9627 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(67) CH (gas); molecular weight, 13.019 


r, 

°K 

r° 

C P * 

cal/mole °K 

cal/mole 

9° 

^7-. 

cal/mole °K 

< F T~ H b\ 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf) f , 
cal/mole 

i°g , 0 *f 

A Hf, 
cal/mole 

lo 9|0 K 

0 


0 


0 

140325.1 

141588.2 



-80030.0 


ICG 

6.9913 

677.2 

36.094 7 

2932.2 

141002.3 

141871. 3 

-304.8710 

-80419. 8 

171.7817 

200 

6.9739 

13 75.2 

40.9336 

6811.5 

141700.3 

142190.1 

-149.7029 

-80721.2 

83.7795 

298.15 

6.9732 

2059.6 

43.7164 

10974.4 

142384.7 

142334.7 

-98.5220 

-81013.9 

54.6971 

300 

6.9735 

2072.5 

43.7608 

11055. 7 

142397.6 

142387.6 

-97.8783 

-81019.4 

54.3311 

4 CO 

6.99C9 

2770.5 

45. 7687 

155 37.0 

143095. 6 

142491.2 

-71.9376 

-81316.0 

39.5518 

500 

7.0559 

3472.3 

47.3345 

20194.9 

143797.4 

142524.7 

-56.3653 

-81608.4 

30.6515 

60C 

7.1890 

4184.0 

48.6316 

24995.0 

144509. 1 

142509.2 

-45.9831 

-81890.7 

24. 6969 

7 CO 

7.3835 

4912.2 

49.7537 

29915.4 

145237.3 

142462. 3 

-38.5690 

-82156.4 

20.4292 

8 00 

7.6163 

5661.9 

50.7546 

34941.7 

145987.0 

142399.2 

-33.0106 

-82400.5 

17.2185 

900 

7.8623 

6435.8 

51.6658 

40063.4 

146760.9 

142330.8 

-28.6893 

-82620.3 

14.7141 

1000 

8. 1022 

7234.2 

52.5067 

45272.5 

147559.3 

142263.3 

-25.2338 

-82815.8 

12. 7056 

nee 

8. 3240 

8055.7 

53.2895 

50562.8 

148380.8 

142199.2 

-2 2.4082 

-82986.0 

11.0586 

1200 

8.5216 

8898. 2 

54.0225 

55928.8 

149223.3 

142138.1 

-20.0544 

-83139.3 

9.6834 

1300 

8.6934 

9759.1 

54.7115 

61365. 8 

150084.2 

142078.4 

-18.0636 

-83272.1 

8.5177 

14C0 

8.8403 

10636.0 

55.3613 

66869.8 

150961.1 

142019.0 

-16.3581 

-83389.2 

7.5172 

1500 

8.9645 

11526.4 

55.9756 

72437.0 

151851.5 

141958.3 

-14.8804 

-83493.0 

6.6488 

1600 

9.0690 

12428.3 

56. 5576 

78063.9 

152753.4 

141896. 0 

-13.5880 

-83585.6 

5. 8881 

1700 

9. 1567 

13339.7 

57.1101 

83747.5 

153664.8 

141831.4 

-12.4481 

-83669. 1 

5.2162 

1800 

9.2305 

14259.2 

57.6356 

89484.9 

154584.3 

141 764. 1 

-11.4354 

-83745.0 

4.6184 

1900 

9.2928 

15185.4 

58.1364 

95273.8 

155510.5 

141692.6 

-10.5297 

-83815.1 

4.0830 

2000 

9.3459 

16117.4 

58.6144 

101111.4 

156442.5 

141617. 1 

-9.7152 

-83880.2 

3.6008 

2100 

9.3916 

17054.3 

59.0715 

106995. 8 

157379.4 

141 537.3 

-8.9784 

-83941.4 

3. 1642 

2200 

9.4315 

17995.5 

59.5094 

112925.2 

158320.6 

141453.7 

-8.3092 

-83999.5 

2.7670 

2300 

9.4670 

18940.5 

59.9294 

118897.1 

159265.6 

141366.0 

-7.6983 

-84055.2 

2.4041 

2400 

9.4991 

19888.8 

60.3330 

124910.4 

160213.9 

141274.6 

-7. 1390 

-84109.0 

2.0712 

2500 

9.5287 

20840. 2 

60.7214 

130963.3 

161165.3 

141179.6 

-6.6245 

-84161.3 

1.7648 

2600 

9.5566 

21794.5 

61.0957 

137054.3 

162119.6 

14108 1. 5 

-6.1501 

-84212.4 

1 .4817 

2700 

9.5834 

22751.5 

61.4569 

143182.1 

163076.6 

140980.4 

-5.7109 

-84262.5 

1. 2195 

2800 

9.6096 

23711.2 

61.8059 

149345.3 

164036.3 

140876.3 

-5.3036 

-84311.7 

0.9758 

2900 

9.6355 

24673.4 

62.1435 

155542. 7 

164998.5 

140769.7 

-4.9246 

-84360.2 

0.7489 

3000 

9.6614 

25638.2 

62.4706 

161773.6 

165963.3 

140660.6 

-4.5710 

-84408. 1 

0.5369 

3100 

9.6876 

26605.7 

62.7878 

168036. 5 

166930.8 

140549.1 

-4.2407 

-84455.1 

0.3385 

3200 

9.7143 

27575.8 

63.0958 

174330. 8 

167900.9 

140435.4 

-3.9312 

-84501.4 

0.1524 

3300 

9.7415 

28548.6 

63.3952 

180655.6 

168873.7 

140320.6 

-3. 6406 

-84547.0 

-0.0225 

3400 

9.7692 

29524. 1 

63.6864 

187009.7 

169849.2 

140203.6 

-3.3675 

-84591.7 

-0.1873 

3 500 

9.7976 

30502.5 

63.9700 

193392. 5 

170827.6 

140085.0 

-3.1101 

-84635.3 

-0.3427 

3600 

9.8265 

31483.6 

64.2464 

199803.4 

171808.7 

139965.8 

-2. 8671 

-84678.0 

-0.4895 

3700 

9.8558 

32467.8 

64.5160 

206241.4 

172792.9 

139845.9 

-2. 6377 

-84719.4 

-0.6285 

3800 

9.8854 

33454.8 

64.7792 

212706.2 

173779.9 

139723.9 

-2.4204 

-84759.7 

-0.7602 

3900 

9.9151 

34444.8 

65.0364 

219197.2 

174769.9 

139602.5 

-2. 2146 

-84798 .6 

-0.8852 

4000 

9.9449 

35437.8 

65.2878 

225713.4 

175762.9 

139479. 8 

-2.0189 

-84836.2 

-1.0040 

4100 

9.9746 

36433.8 

65.5338 

232254.8 

176758.9 



-84872.3 

-1.1171 

4200 

10.0039 

37432.7 

65.7745 

238820.2 

177757.8 



-84906.9 

-1.2248 

4300 

10.0327 

38434.6 

66.0102 

245409. 3 

178759.7 



-84940.0 

-1.3276 

4400 

10.0607 

39439.3 

66.2412 

252022.0 

179764.4 



-84 971.6 

-1.4257 

4500 

10.0878 

40446.7 

66.4676 

258657.5 

180771.8 



-85001.8 

-1.5195 

4600 

10.1138 

41456.7 

66.6896 

265315.5 

181781.8 



-85030.6 

-1.6093 

4700 

10.1384 

42469.4 

66.9074 

27 1995.4 

182794. 5 



-85057.9 

-1.6952 

4800 

10.1616 

43484.4 

67. 1210 

278696.4 

183809.5 



-85084.0 

-1.7776 

4900 

10. 1832 

44501.7 

67.3308 

285419.2 

184826.8 



-85108.9 

-1.8567 

5000 

10.2030 

45521.0 

67.5367 

292162.5 

185846. 1 



-85132.8 

-1.9326 

5 100 

10. 2209 

46542.2 

67.7390 

298926.7 

186867.3 



-85155. 7 

-2.0056 

5200 

10.2368 

47565. 1 

67.9376 

305710.4 

187890.2 



-85177.8 

-2.0758 

5300 

10.2505 

48589.5 

68.1327 

312513. 8 

188914.6 



-85199.2 

-2.1433 

5400 

10.2620 

49615.1 

68.3244 

319336.7 

189940.2 



-85220.2 

-2.2084 

5500 

10.2713 

50641.8 

68.5128 

326178.6 

190966.9 



-85240.9 

-2.2711 

5600 

10.2782 

51669.3 

68.6980 

3330 39. 5 

191994.4 



-85261.5 

-2.3316 

5700 

10.2828 

52697.4 

68.8799 

339918.0 

193022. 5 



-85282. 2 

-2.3900 

5800 

10.2850 

53725.8 

69.0588 

346815.2 

194050.9 



-85303.2 

-2.4464 

5900 

10.2848 

54754. 3 

69.2346 

353729.8 

195079.4 



-85324.8 

-2.5008 

6000 

10.2821 

55782.6 

69. 4074 

360661.8 

196107.7 



-85347. 1 

-2.5535 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(68) CH 2 (gas); molecular weight, 14.027 


7\ 

°K 

cal/mole °K 

H T ~ H 0' 
cal/mole 

C° 

> 

cal/mole °K 

cal/mole 

"r. 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) f , 
cal/mole 

iog,o Kf 

A Hf, 
cal/mole 

l0 9|0 K 



0 


0 

66865.7 

69140.7 


-204105.9 


ICO 

6. 9554 

695.5 

35.5551 

2860.0 

6756 1. 2 

69062.6 

-148.5381 

-204974.2 

439.0640 

200 

6.9766 

1391.5 

40.3786 

6684.2 

68257.2 

69078.0 

- 73.0514 

-205774.5 

214.7507 

290.1 5 

7. 1965 

2084.7 

43.1956 

10794.1 

68950.4 

68950.4 

-48.2196 

-206546. D 

140.6100 

30 0 

7.2035 

2098.0 

43.2401 

10874.0 

68963.7 

68947.2 

-47.9083 

-206560.3 

139.6764 

400 

7.6860 

2841.0 

45. 3742 

15308.7 

69706.7 

68748.6 

-35.3679 

-207308.7 

101.9961 

500 

8.2668 

3638.3 

47.1511 

19937.2 

70504.0 

68528.4 

-27.8667 

-208002. 3 

79.3079 

600 

8.8503 

4494.4 

48.7102 

247 31. 7 

71360.1 

68307.3 

-22.8821 

-208637.1 

64.1336 

700 

9.4072 

5407.5 

50.1167 

29674.2 

72273.2 

68U94. 1 

-19.3334 

-209214.7 

53.2631 

800 

9.9291 

63 74 .6 

51.4073 

34751.2 

73240.3 

67895.7 

- 16. 6797 

-209738.2 

45.0885 

900 

10.4116 

7392.0 

52.605 1 

39952.6 

74257.7 

67715.2 

-14.6214 

-210211.4 

38.7154 

1000 

10.8519 

8455.5 

53.7252 

45269. 7 

75321.2 

67553.8 

-12.9788 

-210638.5 

33.6059 

1100 

11.2494 

9561. C 

54. 7785 

50695.4 

76426.6 

67410.4 

- 11. 6383 

-211023.6 

29.4174 

1200 

11.6053 

10704.0 

55.7728 

56223.4 

77569.7 

672 82.0 

-ID. 5233 

-211371.1 

25.9208 

1 300 

11.9221 

11880. 7 

56.7145 

61848.2 

78746.4 

67165.2 

-9.5814 

-211685 .1 

22.9575 

1400 

12.2030 

13087.2 

57.6085 

67564.7 

79952.9 

67057.4 

-8.7760 

-211969.3 

20.4140 

1500 

12.4518 

14320.2 

58.4591 

73368.4 

81185.9 

66955. 7 

-8.0786 

-212227.3 

18.2068 

1600 

12.6720 

15576. 7 

59.2699 

79255. 2 

82442.4 

66859.2 

-7.4691 

-212462.1 

16.2732 

1700 

12.8671 

16853. 8 

6C.0441 

85221.2 

83719.5 

66766.8 

-6.9322 

-212676. 7 

14.5653 

1800 

13.0400 

18149. 3 

60.7846 

91262.9 

85015.0 

66677.5 

-6.4557 

-212873.5 

13.0457 

1900 

13. 1937 

19461.2 

61.4938 

97377.1 

86326.9 

66588.6 

-6.0298 

-213054.7 

11.6849 

2000 

13. 3305 

20787. 5 

62.1741 

103560. 7 

87653.2 

66499.8 

-5.6474 

-213222.2 

10.4591 

2100 

13.4527 

22126.8 

62.8275 

109811.0 

88992.5 

66410.5 

-5. 3015 

-213377.9 

9.3493 

2200 

13.5621 

23477.6 

63.4559 

116125.4 

90343. 3 

66320.8 

-4.9877 

-213523.2 

8.3396 

2300 

13.6602 

24838.8 

64.0610 

122501.4 

91704.5 

66229.6 

-4.7011 

-213659.5 

7.4171 

24C0 

13.7484 

26209.3 

64.6442 

128936.8 

93075.0 

66137.2 

-4. 4394 

-213787.9 

6.5710 

2500 

13.8281 

27588.2 

65.2071 

135429.6 

94453.9 

66043.2 

-4.1986 

-213909.6 

5.7920 

2600 

13.9001 

28974.7 

65. 7509 

141977. 6 

95840.4 

65947.2 

-3.9768 

-214025.3 

5.0727 

2700 

13.9654 

30368.0 

66.2767 

148579.2 

97233. 7 

65849.6 

-3.7715 

-214135.8 

4.4062 

2800 

14.0248 

31767.6 

66.7857 

155232. 4 

98633.3 

65749.4 

-3. 5815 

-214242.0 

3.7870 

2900 

14.0789 

33172. 8 

67.2788 

161935.8 

100038.5 

65647.1 

-3.4047 

-214344.4 

3.2103 

3000 

14. 1283 

34583.2 

67.7570 

168687.7 

101448.9 

65541.8 

-3.2396 

-214443.4 

2.6718 

3100 

14.1736 

35998. 3 

68.2210 

175486.7 

102 864.0 

65433.5 

-3.0858 

-214539.6 

2.1677 

3200 

14.2151 

37417.8 

68.6716 

182331.4 

104283.5 

65322.0 

-2.9419 

-214633.4 

1.6950 

3300 

14.2532 

38841.2 

69. 1096 

189220.6 

105706.9 

65208. 5 

-2.8067 

-214725.1 

1.2507 

3400 

14.2984 

40268. 3 

69.5357 

196153.0 

107134.0 

65090.6 

-2.6799 

-21481 5. 0 

0.3324 

3500 

14. 3208 

41698.8 

69.9503 

203127.4 

108564.5 

64968.9 

-2.5605 

-214903.4 

0.4378 

3600 

14. 3508 

43132.4 

70.3542 

210142.7 

109998.1 

64845. 3 

-2.4477 

-214990.4 

0.0650 

3700 

14.3 786 

44568. 9 

70.7478 

217197.9 

111434.6 

64718.4 

-2.3416 

-215076. 3 

-0.2878 

3800 

14.4044 

46008. 1 

71. 1316 

224291 .9 

112873.8 

64586.1 

-2.2410 

-215161.3 

-0.6222 

3900 

14. 4284 

47449.7 

71.5061 

231423.9 

114315.4 

64452.7 

-2.1462 

-215245.4 

-0.9395 

40C0 

14.4507 

48893 . 7 

71.8716 

238592.8 

115759.4 

64314.7 

-2.0557 

-215328. 8 

-1.2411 

4 ICC 

14.4715 

50339.8 

72.2287 

245797.9 

117205. 5 



-215411. 5 

-1.5281 

4200 

14.4910 

51788.0 

72.5777 

253038.3 

118653.7 



-215493.8 

-1.9015 

4 30 0 

14.5091 

53238.0 

72.9189 

260313. 2 

120103.7 



-215575.5 

-2.0623 

4400 

14. 5262 

54689.8 

73.2526 

267621.8 

121555. 5 



-215656.9 

-2.3114 

4 5 C 0 

14.5421 

56143.2 

73.5793 

274963.5 

123008.9 



-215737.9 

-2.5495 

4600 

14.5571 

57598.2 

73.8990 

282337.4 

124463.8 



-215818.6 

-2.7773 

4700 

14.5712 

59054. 6 

74.2123 

289743.1 

125920.3 



-215899.0 

-2.9955 

4 800 

14.5044 

60512.4 

74.5192 

297179.7 

127378. 1 



-215979. 1 

-3.2046 

4900 

14.5969 

61971.4 

74. 82 OC 

304646.7 

128837.1 



-216059.0 

-3.4054 

5000 

14.6037 

63431.7 

75.1150 

312143.5 

130297.4 



-216138.7 

-3.5981 

5 100 

14.6198 

64893.2 

75. 4044 

319669.5 

131758.9 



-216218.2 

-3.7834 

5200 

14.6303 

66355.7 

75 .6884 

327224.2 

133221.4 



-216297.5 

-3.9616 

5300 

14.6403 

67819.2 

75.9672 

334807.0 

134684.9 



-216376.6 

-4.1331 

5400 

14.6497 

69283.7 

76.2410 

342417. 5 

136149.4 



-216455.5 

-4.2984 

5500 

14.6586 

70749.1 

76.5099 

350055.0 

137614.8 



-2 16534. 3 

-4.4577 

5600 

14. 6671 

72215.4 

76.7741 

357719. 3 

139081.1 



-216612.9 

-4.6114 

5700 

14.6752 

73682.5 

77.0337 

365409.7 

140548.2 



-216691.4 

-4.7597 

5600 

14.6828 

75150.4 

77.2890 

373125 .9 

142016.1 



-216769.8 

-4.9030 

5900 

14.6901 

76619. 1 

77.5401 

380867.4 

143484.8 



-216848.0 

-5.0414 

6000 

14. 6970 

78088.4 

77.7870 

388633. 8 

144954.1 



-216926.0 

-5.1753 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(69) CH 3 (gas); molecular weight, 15.035 


7 ; 

°K 

, no 

C P’ 

cal/mole °K 

uo _ uo 

n T "O’ 
cal/mole 

C° 

* T ' 

cal/mole °K 

cal/mole 

H T' 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hr)f, 
cal/mole 

'09,0 K f 

A Hf, 
cal/mole 

lo 9,o K 

0 


0 


0 

31002.3 

34289.2 


- 290585.8 



100 

7.98 19 

795.3 

37.1851 

2923.2 

31797.6 

33931 .4 

- 74.3713 

- 291851.2 

624.4803 

200 

8.5206 

1616.2 

42 . 8536 

6954. 5 

32618.5 

33770.3 

- 37.0464 

- 293023.3 

305.0753 

298.15 

9.2665 

2488.5 

46. 3923 

11343.4 

33490.8 

3349C.8 

- 24.9398 

- 294103. 3 

199.5005 

300 

9.2811 

2505.7 

46.4497 

11429.2 

33508.0 

33485. 1 

- 24.7888 

- 294 123.0 

198.1 711 

400 

10.0855 

3473. 9 

49.2297 

1621 7.9 

34476 . 2 

33164.5 

- 18. 71 74 

- 295142.9 

144.5213 

500 

10.8661 

4521.9 

51.5649 

21260. 5 

35524.2 

32845.6 

- 15.1095 

- 296082 . 7 

112.2229 

600 

1 1 .6009 

5645.6 

53.6116 

26521.4 

36647.9 

32542.1 

- 12.7271 

- 2 96946 . 7 ' 

90.6243 

700 

12.2975 

6840.8 

55.4527 

31976.1 

37843. 1 

32260.0 

- 11.3412 

- 297739.0 

75.1534 

800 

12.9599 

8104.0 

57. 1384 

37606.7 

39106.3 

32004.8 

- 9.7870 

- 298463.3 

63. 5205 

900 

13. 5845 

9431.5 

58. 7013 

43399.6 

40433.3 

31778.9 

- 8.8187 

- 299123. 1 

54.4515 

1000 

14. 1654 

10819.4 

60.1631 

49343.6 

41821.7 

31582. 8 

- 8.0489 

- 299722.6 

47.1810 

1100 

14.6983 

12263.0 

6 1.5386 

55429.4 

43265.3 

31414.4 

- 7.4235 

- 300266 .4 

41.2211 

1200 

15.1817 

13757.4 

62.8386 

61648.8 

44759.7 

31269. 5 

- 6.9046 

- 300759.4 

36.2458 

1300 

15.6166 

15297.7 

64.0712 

67994.9 

46300.0 

31143.4 

- 6.4672 

- 301206.5 

32.0294 

1400 

16.0057 

16879.2 

65.2431 

74461. 1 

47881 .5 

31032.5 

- 6.0946 

- 301612.6 

28.4102 

1500 

16. 3527 

1849 7 . 5 

66. 3594 

81041.6 

49499.8 

30932.6 

- 5.7719 

- 301982.2 

25.2695 

1600 

16.6617 

20148.5 

67.4248 

87731.2 

51150.8 

30842.0 

- 5.4904 

- 302319.2 

22.5182 

1700 

16.9367 

21828.7 

68.4434 

94525.0 

52831.0 

30759.0 

- 5.2429 

- 302627.6 

20.0880 

1800 

17.1816 

23534. 8 

69.4185 

101418.5 

54537. 1 

30682.3 

- 5.0235 

- 302910.5 

17.9257 

1900 

17.3999 

252 64. 1 

70.3534 

108407.4 

56266.4 

30607.7 

- 4. 8274 

- 30317 1. 1 

15.9892 

2000 

17 .5950 

2 7014 . 1 

71 .2510 

115487.9 

58016.4 

30534.9 

- 4.6520 

- 303411.9 

14.2450 

2100 

17.7695 

28782.4 

72.1137 

122656.4 

59784.7 

30462.8 

- 4.4931 

- 303635.3 

12.6657 

2200 

17.9261 

30567.4 

72.9441 

129909.6 

61569.7 

30391.5 

- 4.3495 

- 303843. 3 

11.2289 

2300 

18.0669 

32367 . 1 

73.7441 

137244.2 

63369.4 

30319.2 

- 4.2179 

- 304037.8 

9.9162 

2400 

18. 19 38 

34180. 3 

74.5157 

144657.4 

65182.6 

30246.3 

- 4.0985 

- 304220.5 

8.7121 

2500 

18.3084 

36005.5 

75.2608 

152146. 5 

67007.8 

30171.9 

- 3.9883 

- 304392.6 

7.6037 

2600 

18 .4122 

37841.6 

75.9809 

159708.8 

68843.9 

30095.7 

- 3.8871 

- 304555.4 

6. 5801 

2700 

18.5065 

39687. 6 

76.6776 

167341.9 

70689.9 

30017.8 

- 3.7933 

- 304710.2 

5.6317 

28C0 

18.5923 

41542.6 

77.3522 

175043.6 

72544.9 

299 37 . 1 

- 3.7069 

- 304857.7 

4.7507 

2900 

18.6705 

43405.8 

78-0060 

182811.6 

74408.1 

29854.0 

- 3.6265 

- 304998.9 

3.9300 

3000 

18 .7420 

45276.5 

78.6402 

190644. 1 

76278.8 

29767-4 

- 3.5511 

- 305134.5 

3. 1637 

3100 

18 . 8C76 

471 54.0 

79.2558 

198539.1 

78156.3 

29677.0 

- 3.4815 

- 305265 . 1 

2.4465 

3200 

18.8677 

49037. 8 

79.8539 

206494 . 7 

80040.1 

29582. 5 

- 3.4163 

- 305391. 4 

1.7738 

3300 

18. 9231 

50927. 4 

80.4354 

214509.3 

81929.7 

29486.0 

- 3.3551 

- 305513.8 

1. 1417 

3400 

18.9741 

52822.3 

81.0010 

222581. 2 

83824.6 

29383.4 

- 3.2978 

- 305632.7 

0.5465 

3500 

19.0212 

54722. 1 

81.5517 

230709.0 

85724.4 

29275.7 

- 3.2441 

- 305748. 6 

- 0.0149 

3600 

19.0648 

56626.4 

82.0882 

238891 . 1 

87628.7 

29165.9 

- 3.1930 

- 305861.7 

- 0. 5453 

3700 

19.1052 

58534.9 

82.6111 

247126.2 

89537.2 

29051.9 

- 3.1455 

- 305972.4 

- 1.0472 

38C0 

19.1427 

60447.3 

83.1211 

255412.9 

91449.6 

28930.2 

- 3.1003 

- 306080.9 

- 1.5228 

3900 

19. 1775 

62363.4 

83.6188 

263750.0 

93365.7 

28807.7 

- 3.3583 

- 306187.4 

- 1.9743 

4000 

19. 2100 

64282. 8 

84.1048 

272136. 3 

95285 . 1 

28678.8 

- 3.0175 

- 306292.2 

- 2.4033 

4100 

19.2403 

66205. 3 

84.5795 

280570.6 

97207.6 



- 306395.4 

- 2.8115 

4200 

19.2686 

68130.8 

85.0435 

289051.8 

99133.1 



- 306497. 1 

- 3.2004 

4300 

19.2951 

70059.0 

85.4972 

297578.9 

101061.3 



- 306597.5 

- 3.5714 

4400 

19.3199 

71989.7 

85.9411 

306150.9 

102992.0 



- 306696. 7 

- 3.9256 

4500 

19.3431 

73922.9 

86.3755 

314766. 8 

104925.2 



- 306794. 7 

- 4.2641 

4600 

19.3650 

75858.3 

86.8009 

323425.7 

106860.6 



-30689 1. 8 

- 4.5881 

4700 

19.3855 

77795.8 

87.2176 

332126.7 

108798.1 



- 306987.9 

- 4.8983 

4800 

19 . 4C48 

79735.4 

87.6259 

340868.9 

110737.7 



- 307083.1 

- 5.1958 

4900 

19.4231 

81676. 8 

88.0262 

349651. 6 

112679. 1 



- 307177.5 

- 5.4811 

5000 

19.4402 

83620.0 

88.4188 

358473.9 

114622.3 



- 307271. 1 

- 5.7552 

5100 

19. 4565 

85564. 8 

88.8039 

367335.1 

116567.1 



- 307364.0 

- 6.0186 

5200 

19.4718 

87511.2 

89 . 1819 

376234. 5 

118513. 5 



- 307456.2 

- 6.2719 

5300 

19.4863 

89459.1 

89.5529 

385171.3 

120461.4 



- 307547.7 

- 6.5157 

5400 

19. 5001 

91408.5 

89.9173 

394144.8 

122410.8 



- 307638. 7 

- 6.7506 

5500 

19.5131 

93359.1 

90.2752 

403154.5 

124361.4 



- 307729.0 

- 6.9770 

5600 

19.5255 

95311 . 1 

90.6269 

412199.7 

126313.4 



- 307818.8 

- 7 . 1954 

5700 

19.5372 

97264.2 

90.9726 

421279.7 

126266.5 



- 307908.1 

- 7.4061 

5800 

19. 5484 

99218.5 

91.3125 

430394.0 

130220.8 



- 307996 .9 

- 7.6097 

5900 

19.5590 

101173.9 

91.6468 

439542.0 

132176.2 



- 308085. 2 

- 7.8064 

6000 

19.5691 

103130.3 

91.9756 

448723.1 

134132.6 



- 308173.0 

- 7.9967 
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-{Ff-Hft), 

cal/mole 

cal/mole 

0 

-20281.2 

2781.1 

-19490.0 

6660.4 

-18694. 1 

10877.3 

-1 7889.0 

10059. 7 

-17873.2 

15549.2 

-16966.0 

20382.5 

-15927.9 

25438.2 

-14746.8 

30702.9 

-13426.0 

36165.9 

-11973.7 

41818.4 

-1 0400.2 

47652.0 

-8716.0 

53659.3 

-6932 . 1 

59833. 1 

-5058.6 

66166.4 

-3105.0 

72652.9 

-1080.0 

79286.4 

1008.6 

86061.2 

3153.9 

92971.7 

5350.0 

100012.8 

7591.7 

107179.7 

9874.3 

114467.7 

12193.8 

121872.5 

14546.9 

129390.2 

16930.4 

137016.9 

19341.8 

144749.1 

21778.7 

152583.2 

24239.1 

160516. 3 

26721.2 

168545.3 

29223.5 

176667.2 

31744.5 

184879.6 

34283.2 

193179.8 

36838.2 

201565.4 

39408.8 

210034.2 

41993.9 

218584.1 

44592.9 

227212.9 

47205. 1 

235918.7 

49829.7 

244699.7 

52466.3 

253554.1 

55114.4 

262480.2 

57773.4 

271476.4 

60442.9 

280541 .3 

63122.7 

289673.2 

65812.2 

298870.9 

68511.3 

308132.9 

71219.6 

317458. 1 

73936.8 

326845.1 

76662.8 

336292.7 

79397.2 

345800. 0 

82139.9 

355365.6 

84890.7 

364988.7 

87649.4 

374668.1 

90415.8 

384403.0 

93189. 8 

394192.3 

95971.3 

404035.2 

98760.1 

413930. 7 

101556.1 

423878.2 

104359.2 

433876. 6 

107169.3 

443925.3 

109986.3 

454023.5 

112810.1 

464170.4 

l 15640.6 

474365.3 

118477.7 


Formation from assigned 

Formation from 

reference elements 

gaseous 

atoms 

(A Hf) f , 

log,o Kf 

AHf , 

!og io ^ 

cal/mole 

cal/mole 

-15982.4 







-16723.8 

33.6458 

-394252.1 

843.1467 

-17211.2 

15. 1913 

-395 946.0 

411.6327 

-17889.0 

8. 8986 

-397580.9 

268.9494 

-17902.4 

8.8171 

-397611.1 

267.1523 

- 18631.4 

5.4958 

-399188.8 

194.6092 

-19309.4 

3.4254 

-400635.4 

150.9155 

-19905.6 

1.9980 

-401938.8 

121.6852 

-20413.2 

0. 9491 

-403102.2 

100.7418 

-20832.0 

0.1444 

-404134.2 

84.9911 

-21167.5 

-0.4926 

-405044.9 

72.7110 

-21426.4 

-1.0092 

-405 845 .0 

62.8660 

-21617. 7 

-1.4374 

-406545.3 

54.7961 

-21751.2 

-1.7964 

-407155.9 

48.0603 

-21836.9 

-2.1014 

-407686.6 

42.3528 

-21882. 4 

-2.3648 

-408146. 1 

3 7.4547 

-21895.7 

-2.5924 

-408542.1 

33.2052 

-21880.6 

-2.7913 

-408881.6 

29.4835 

-21841.2 

-2.9669 

-409170.9 

26.19/2 

-21780.5 

-3.1227 

-409415.2 

23.2741 

-21705.0 

-3.2613 

-409619.2 

20.6572 

-21615.7 

-3.3864 

-409787.2 

18.3010 

-21514.9 

-3.4985 

-409922.8 

16.1684 

-21403.3 

-3.6003 

-410029.0 

14.2291 

-21283.7 

-3.6919 

-410108.8 

12.4580 

-21156.2 

-3.7765 

-410164.4 

10.8343 

-21021.9 

-3.8531 

-410198.2 

9.3402 

-20882.0 

-3.9238 

-410211.8 

7.9611 

-20736. 5 

-3.9882 

-410207. 1 

6.6840 

-20587. 1 

-4.0483 

-410185.4 

5.4983 

-20433.6 

-4.1036 

-410148.0 

4.3944 

-20277. 5 

-4.1541 

-410096.0 

3.3642 

-20119.4 

-4.2019 

-410030.4 

2.4005 

-19959.7 

-4.2461 

-409952.1 

1.4973 

-19796. 1 

-4.2871 

-409861.9 

0.6490 

-19633.8 

-4. 3256 

-409763.4 

-0. 1492 

-19471.9 

-4.3617 

-409648.2 

-0,9016 

-19306.4 

-4. 3948 

-409525.9 

-1.6120 

-19140.2 

-4.4267 

-409393.9 

-2.2838 

-18977.8 

-4.4562 

-409252.6 

-2.9200 

-18810.3 

-4.4848 

-409102.5 

-3.5234 

-18645.2 

-4.5103 

-408943.7 

-4.0964 



-408776.7 

-4.6413 



-408601.6 

-5.1599 



-408418.7 

-5.6543 



-408228.2 

-6. 1259 



-408030.3 

-6.5764 



-407825.2 

-7.0070 



-407612.9 

-7.4192 



-407393. 7 

-7.8139 



-407167.6 

-8.1924 



-406934.8 

-8.5554 



-406695. 3 

-8.9041 



-406449.3 

-9.2391 



-406196.7 

-9.5613 



-405937.8 

-9.8714 



-405672.6 

-10.1703 



-405401.0 

-10.4577 



-405123; 3 

-10.7352 



-404839.4 

-1 1.0029 



-404549.3 

-11.2614 



-404253.3 

-11.5110 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(7l) CgHg (gas ) 3 molecular weight, 26.038 


r, 

°K 

r° 

cal/mole °K 

h t- h o> 

cal/mole 

C» 

cal/mole °K 

-l 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) f , 
cal/mole 

log to K f 

A Hf, 
cal/mole 

[0 <*\0 K 

0 


0 


0 

51800.8 

54327.0 


- 388909.4 


LOO 

7.0146 

695 . 1 

39. 0033 

3205.2 

52495.9 

54233.7 

- 115.4274 

- 390348.4 

837.8780 

200 

8.5053 

1455.5 

44.2152 

7387.5 

53256.3 

54235.8 

- 56 . 1563 

- 3915 B 5.7 

410. 8085 

298. 15 

10.5342 

2393.2 

48.0026 

11918.8 

54194.0 

54194.0 

- 36.6527 

- 392603.3 

269.7853 

300 

10.5675 

2412.7 

48.0679 

12007.6 

54213.5 

54193.4 

- 36.4081 

- 392620.6 

268.0107 

400 

12.0617 

3548.9 

51. 3261 

1698 1. 5 

55349.7 

54140.9 

- 26.5430 

- 393473.5 

196.4365 

500 

13.1156 

4810.5 

54.1368 

22257.9 

56611.2 

54065.9 

- 20.6304 

- 3 94200.3 

153.4032 

600 

13.9325 

6164.2 

56.6028 

27797.4 

57965.0 

53965.3 

- 16.6951 

- 394834.5 

124.6649 

700 

14.6243 

7592. 9 

58.8036 

33569.7 

59393.6 

53 843.6 

- 13.8902 

- 395393.7 

104.1063 

800 

15.2424 

9086. 7 

60.7975 

39551.3 

60887. 5 

53711.9 

- 11.7914 

- 395887.5 

88.6667 

900 

15 .8072 

10639.6 

62.6258 

45723.7 

62440.3 

53530.1 

- 10. 1628 

- 395322.2 

76.6440 

1000 

16.3262 

12246. 6 

64.3185 

52071.9 

64047.4 

53455.5 

- 8.8630 

- 396702.7 

67.0159 

1100 

16.8020 

13903.4 

65.8972 

58583.6 

65704.1 

53340.9 

- 7.8024 

- 397033.4 

59.1312 

1200 

17.2365 

15605.6 

67.3781 

65248.1 

67406.4 

53236.0 

- 6.9201 

- 397318.7 

52.5556 

1300 

17.6316 

17349.3 

68.7736 

72056.4 

69150. 1 

53138.5 

- 6.1748 

- 397562.6 

46.9879 

1400 

17.9901 

19130.7 

70.0936 

79000. 3 

70931.5 

53047.2 

- 5.5377 

- 397769.2 

42.2128 

1500 

18.3149 

20946.2 

71.3461 

86072.8 

72747.0 

52960.6 

- 4.9860 

- 397942.0 

38.0725 

1600 

18.6090 

22792.7 

72.5376 

93267. 5 

74593.5 

52878.7 

- 4.5039 

- 398084.5 

34.4482 

1 700 

18.8758 

24667.1 

7 3.6739 

100578. 5 

76467.9 

52801.1 

- 4.0793 

- 398199.8 

31.2493 

1800 

19.1131 

26567.0 

74.7598 

108000.6 

78367.8 

52727.4 

- 3.7025 

- 398290.9 

28.4051 

1 900 

19.3387 

28490.0 

75.7995 

115529.0 

80290. 8 

52655.1 

- 3.3657 

- 398360.3 

25.8598 

2000 

19.5400 

30434. 1 

76.7966 

123159.1 

82234.9 

52584.1 

- 3.0633 

- 398410.4 

23.5687 

2100 

19.7244 

32397.5 

77.7545 

130887.0 

84198.2 

52514.1 

- 2.7898 

- 398443.3 

21.4955 

2200 

19.8938 

34378.5 

78.6760 

138708.8 

86179.3 

52445.4 

- 2. 541 7 

- 398461.0 

19.6107 

2300 

20.0500 

36375.8 

79.5638 

146621.0 

88176 .6 

52377.4 

- 2.3150 

- 398465.0 

17.8898 

2400 

20.1945 

38388.1 

80.4203 

154620. 5 

9 G 188.9 

52310.2 

- 2. 1081 

- 398456.9 

16.3123 

2500 

20.3286 

40414.3 

81.2474 

162704.1 

92215.1 

52243.8 

- 1.9176 

- 398438. 1 

14. 8610 

2600 

20.4535 

42453. 5 

82.0472 

170869.1 

94254.3 

52178.0 

- 1.7422 

- 398409.6 

13.5214 

2700 

20.5702 

44504. 8 

82 . 8213 

179 112.7 

96305.5 

52113.1 

- 1.5796 

- 398372.6 

12.2812 

2800 

20.6797 

46567.3 

83.5714 

187432.5 

98368. 1 

52048.2 

- 1.4293 

- 398327.8 

11.1297 

2900 

20.7827 

48640. 5 

84.2989 

195826.2 

100441.3 

51983.8 

- 1.2893 

- 398276.2 

10.0577 

3000 

20.8799 

50723.7 

85.0051 

204291.6 

102524. 5 

51919.0 

- 1.1585 

- 398218.3 

9.0573 

3 1 GO 

20.9720 

52816. 3 

85.6913 

212826.6 

104617.1 

51853.7 

- 1.0367 

- 398154.7 

8 . 1216 

3200 

21.0593 

54917.9 

86.3585 

221429.2 

106718.7 

51 787.8 

- 0.9226 

- 398086.0 

7.2445 

3300 

21.1425 

57028.0 

87. 0078 

230097.7 

108820.8 

51722.6 

- 0.8154 

- 398012.5 

6.4208 

3400 

21.2219 

59146.3 

87.6401 

238830.2 

110947 . 1 

51655.8 

- 0.7148 

- 397934.6 

5.6456 

3500 

21.2980 

61272.3 

88.2564 

247625.2 

113073.1 

51587.9 

- 0.6201 

- 397852.7 

4.9149 

3600 

21.3709 

63405.8 

88.8574 

256481.0 

115206.6 

51520.9 

- 0.5304 

-3 97 766 .9 

4.2249 

3700 

21.4410 

65546.4 

89.4439 

265396.2 

117347.2 

51453.2 

- 0.4461 

- 397677.4 

3.5724 

3800 

21.5086 

67693.9 

90.0166 

274369.3 

1194 94.7 

51332-7 

- 0.3661 

- 397584.5 

2.9543 

3900 

21.5739 

69848.1 

90.5762 

283399. 1 

121648.8 

51314.0 

- 0.2907 

- 397488.2 

2.3681 

4000 

21.6371 

72008.6 

91.1232 

292484. 1 

123809.4 

51243.3 

- 0. 2185 

- 397388.8 

1.8113 

4100 

21.6983 

74175.4 

91.6582 

301623. 3 

125976.2 



- 397286. 1 

1.2819 

4200 

21.7578 

76348.2 

92.1818 

310815.4 

128149.0 



- 397 180.4 

0 . 777 / 

4300 

21.8157 

78526.9 

92.6945 

320059.3 

130327.7 



- 397071. 7 

0.2972 

4400 

21.8721 

80711. 3 

93.1966 

329353.9 

132512 . 1 



- 396959.9 

- 0.1614 

4500 

21.9271 

82901 .3 

93.6888 

338698.3 

134702.1 



- 3 96845 . 1 

- 0.5995 

4600 

21.9809 

85096.7 

94.1713 

348091.4 

136897.5 



- 396727.4 

- 1.0184 

4700 

22.0335 

87297.4 

94.6446 

357532.2 

139098.2 



- 396606.7 

- 1.4193 

4800 

22.0850 

89503.4 

95.1090 

367020.0 

141304.1 



- 396482.9 

- 1.8035 

4900 

22.1356 

91714.4 

95.5649 

376553.8 

143515.2 



- 396356.2 

- 2.1718 

5000 

22.1852 

93930.4 

96.0126 

386132.7 

145731.2 



- 396226.5 

- 2.5253 

5100 

22.2340 

961 51.4 

96.4524 

395756.0 

147952.2 



- 396093.7 

- 2.8648 

5200 

22.2820 

98377. 2 

96.8846 

405422.9 

150178.0 



- 395957.9 

- 3.1912 

5300 

22.3292 

100607. 8 

97.3095 

415132.7 

1 52408.5 



- 395819.0 

- 3 . 5051 

5400 

22.3758 

102843.0 

97.7273 

424884. 6 

154643.8 



- 395677.1 

- 3.8073 

55 0 C 

22.4217 

105082.9 

98.1383 

434678.0 

156883. 7 



- 395532.0 

- 4.0984 

5600 

22.4670 

107327.3 

98.5428 

444512. 1 

159128.1 



- 395383.7 

- 4.3790 

5700 

22. 5118 

109576.3 

98.9408 

454386.3 

161377. 1 



- 395232.3 

- 4.6496 

5800 

22.5561 

111829.7 

99.3327 

464300.0 

16 36 30. 5 



- 395077.8 

- 4.9108 

5900 

22.5998 

114087.5 

99. 7187 

474252.6 

165888.3 



- 394920.1 

- 5.1631 

6000 

22.6432 

116349.6 

100.0989 

484243.6 

168150.4 



- 394759. 1 

- 5.4069 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(72) C 2 H 4 (gas); molecular weight, 28.054 


T, 

°K 

L p, 

ca!/mole °K 

uo _ uo 

n T M 0' 
cal/mole 

CO 

^ T > 

col/mo!e °K 

cal/mole 

H f> 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

cal/mole 

log io K f 

A Hf, 
cal/mole 

log io K 

c 










ICO 

7.9523 

794.9 

43. 1304 

3518.1 

99 70 
10765.3 

13768.0 

-31.4216 

-531972. 8 
-534305.6 

1 143. 7826 


8 • 49 76 

1606 . 2 

48.7345 

8140.7 

1 1576.6 

13218.2 

-16.5818 

-536486. 7 

559*0222 

2 98.15 

10 . 4 1 1 7 

2525. 6 

52.4493 

13112. 1 

12496.0 

12496.0 

-11.9371 

-538496. 8 

365*7221 

300 

10.4557 

2544 . 9 

52.5138 

13209.2 

12515.3 

12482. 4 

-11.8813 

-538532.7 

363.2880 


12. 9C58 

3712.9 

55.8569 

18629. 8 

13683 . 3 

11767.1 

-9. 6686 

-540347. 4 

265.0594 


15 • L662 

5119.1 

58.9854 

24373. 6 

15C89.5 

11138.3 

-8.4152 

-541923.2 

205.9340 

600 

17.1052 

6735.3 

61.9267 

30420.7 

16705.7 

10600.1 

-7.6225 

-543288.7 

166.4090 


18.7 666 

8530.9 

64.6913 

36753.0 

18501.3 

10143.1 

-7.0829 

-544474. 5 

138. 1099 


20. 2079 

10481 .3 

67.2936 

43353.5 

20451.7 

9762.4 

-6.6944 

-545505 .4 

116.8422 


21.4687 

12566. 5 

69.7481 

50206.8 

22536.9 

9451. 8 

-5.4023 

-546401.4 

100.2713 

1 OO'J 

22.5745 

14769.9 

72.0686 

57298.7 

24740.2 

9205.4 

-6. 1752 

-547179. 1 

86.9941 

1100 

23.5443 

17076.9 

74.2667 

64616.4 

27047.2 

9014.7 

-5.9948 

-547853.3 

76.1166 


24.3940 

19474.7 

76.3525 

72148.3 

29445.1 

8869. 7 

-5.8467 

-548436.6 

67.0415 

1300 

25.1381 

21952.2 

78.3351 

79883.5 

31922.5 

8760.1 

-5.7230 

-548940.4 

59*3550 

1 400 

25.7898 

24499. 3 

8C.2224 

87812.2 

34469.6 

8678.5 

-5.6192 

-549374.8 

52.7609 

l 500 

26.3612 

27107.4 

82.021 7 

95925. 1 

37077.8 

8617.4 

-5.5289 

-549748.6 

47.0418 

1600 

26.8629 

29769.2 

83 . 7394 

104213.8 

39739.6 

8573.3 

-5.4503 

-550069.4 

42*0344 


27.3044 

32478.0 

85.3814 

112670.4 

42448.4 

8543.0 

-5.3814 

-550344.0 

37.6137 

1 800 

27.6938 

35228.3 

86.9534 

121287.7 

45198.7 

8523.7 

-5.3205 

-550578.3 

33. 6824 

1900 

28.0383 

38015.3 

88.4601 

130058.9 

47985.6 

8509.0 

-5.2658 

-550777.4 

30.1636 

2000 

28.3440 

40834.7 

89.9062 

138977.7 

50805. 1 

8498.2 

-5. 2174 

-550945.8 

26.9955 

2100 

28.6160 

43683.0 

91.2958 

148038. 3 

53653. 3 

8489.3 

-5.1730 

-551087.5 

24.1284 

2200 

28.8587 

46556.9 

92.6328 

157235.1 

56527.3 

8482. 3 

-5. 1332 

-551205.8 

21.5213 

2 300 

29.0761 

49453.9 

93.9205 

166563.2 

59424.2 

8474.5 

-5.0960 

-551303. 8 

19.1405 

2400 

29.2712 

52371.4 

95. 1621 

176017.7 

62341.8 

8466.1 

-5.0631 

-55L384.2 

16.9577 

2 600 

29.4469 

55307.5 

96.360 7 

185594.2 

65277.8 

8456.3 

-5.0320 

-551449. 1 

14. 9493 

2600 

29.6056 

58260. 2 

97.5187 

195288.5 

68230.6 

8444.3 

-5.0039 

-551500.7 

13.0951 

2 700 

29.7493 

61228.1 

98.6388 

205096.7 

71198.4 

8430.2 

-4.9772 

-551540.7 

11.3782 

2800 

29.8798 

64209.6 

99.7231 

215015.0 

74180.0 

8412. 3 

-4.9533 

-551570.6 

9. 7838 

2900 

29.9985 

67203.6 

100.7737 

2 25040.1 

77174.0 

8391.2 

-4.9307 

-551591.7 

8.2993 

30 OC 

30. 1069 

70209.0 

101.7926 

235168.7 

80179.4 

8365.2 

-4.9090 

-551605.3 

6.9137 

31C0 

30.2C60 

73224.7 

102. 7814 

245397.7 

83195.1 

8334.0 

-4.8897 

-551612.2 

5.6175 

3200 

30.2968 

76249.9 

103. 7419 

255724.1 

86220.3 

3297.2 

-4.871 5 

-5516 13.5 

4. 4022 

3300 

30.3803 

79283.8 

104.6754 

266145.1 

89254.2 

8257.4 

-4.8542 

-551609.9 

3.2607 

3400 

30.4571 

82325. 8 

105.5835 

276658. 3 

92296. 1 

8209.3 

-4.8382 

-551602.0 

2.1863 

3500 

30. 5280 

85375.1 

106. 4675 

287261.0 

95345.4 

8154.2 

-4.8234 

-551590.4 

1.1733 

3600 

30.5935 

88431.2 

107.3284 

297951.0 

98401.5 

8095.9 

-4.8088 

-551575.5 

0.2166 

3 700 

30. 6542 

91493.6 

108. 1675 

308726.0 

101464.0 

8031.6 

-4.7959 

-551557.9 

-0 . 6883 

3 800 

30.7104 

94561 .9 

108.9857 

319583.8 

104532.2 

7956. 8 

-4.7833 

-551537.9 

-1 .5456 

3900 

30.7627 

97635.6 

109.7841 

330522.5 

107605.9 

7880.5 

-4. 7724 

-551515.7 

-2.3589 

4000 

30.8113 

100714.3 

110*5636 

341540.0 

110684.7 

7795.3 

-4.7607 

-551491.7 

-3.1315 

4100 

30.8567 

103797.7 

111. 3250 

352634.6 

113768.1 



-551466. 1 

-3. 8664 

4200 

30.8990 

106885.5 

112.0690 

363804.4 

116855.9 



-551439.0 

-4. 5663 

4300 

30'. 9 3 85 

109977.4 

112. 7966 

375047. 8 

119947. 8 



-551410.6 

-5.2335 

4400 

30.9756 

113073. 1 

113.5083 

386363.2 

123043.5 



-551381.2 

-5.8704 

4 500 

31.0103 

116172.5 

114.2048 

397749.0 

126142.8 



-551350.7 

-6.4790 

4600 

31.0429 

1 192 75 .1 

114. 8867 

409203.7 

129245.5 



-551319. 3 

-7 .05 11 

4 700 

31.0735 

122381.0 

1 15.5546 

420725.9 

132351.3 



-551287.1 

-7.6183 

4800 

31.1023 

125489.8 

116.2092 

432314. 1 

135460. 1 



-551254.2 

-8.1523 

4900 

31. 1295 

128601.4 

116.8507 

443967. 3 

138571.7 



-551220.5 

-8.6645 

5 000 

31.1551 

131715.6 

117.4799 

455683.9 

141686.0 



-551186.2 

-9.1562 

5100 

31.1792 

134832.4 

118.0971 

467462. 8 

144802.7 



-551151.3 

-9.6286 

5200 

31 .2021 

137951 .4 

118. 7028 

479302.9 

147921.8 



-551115.9 

-10.0827 

5 300 

31.2237 

141072.7 

119.2973 

491203.0 

151043.1 



-551079.9 

-10.5197 

5400 

31.2441 

144196. 1 

119.8811 

503162.0 

1 54166.5 



-551043.4 

-10. 9405 

5500 

31.2635 

147321 . 5 

120.4546 

515178.9 

157291.9 



-551006 .4 

-11.3460 

5 6 00 

31 .28 19 

150448.8 

121.0181 

527252.6 

160419.2 



-550969.0 

-11.7369 

6700 

3 1.2994 

153577.9 

121.5719 

539382.2 

163548.2 



-550931.1 

-12. 1141 

5 800 

31.3160 

1 56708. 7 

122. 1164 

551566.7 

166679.0 



-550892.3 

-12.4783 

5900 

31.3318 

1 59841 . 0 

122.6519 

563805.2 

169811.4 



-550854.1 

-12.8301 

6 000 

31 .3468 

162975.0 

123. 1786 

576096.8 

172945.3 



-550815.0 

-13.1702 
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TABLE III. - 
(73) CN 


Continued. THERMODYNAMIC PROPERTIES 
(gas)} molecular weight, 26.019 


T, 

eg. 

Hg-H° 

Sf, 

-{Ff /$), 
cal/mole 

H f, 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

col/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

(A Hf)f, 
cal/mole 

log io Kf 

A Hf, 
cal/mole 

lo 9| 0 * 

0 

ICO 

6.9564 

0 

693.8 

40.8075 

0 

3387.0 

94282.0 
94975. 7 

95 9.3 

95901.5 

- 204.3852 

- 1 87000.0 
- 1 87373.3 

404.5316 

200 

6.9576 

1389.5 

45.6297 

7 / 36.5 

95671.4 

96171.6 

- 99.9737 

- 1876 / 7.0 

199.6605 

298 . L 5 

6.9686 

2072.7 

48.4089 

12360.4 

96354.7 

96354 . 7 

- 65.3485 

- 187970.8 

132.1049 

300 

6.9691 

2085.6 

48.4520 

12450.0 

96367.5 

96337.4 

- 64.9130 

- 18 / 976.3 

131.2553 

400 

7.0294 

2785.0 

50. 4636 

17400. 5 

97066.9 

96461. 1 

- 47.3550 

- 188271. 5 

96 . 99/3 

500 

7.1560 

3493.7 

52.0446 

22528.6 

97775.7 

96499. 6 

- 36.8123 

- 188556.9 

76.4104 

600 

7. 3268 

4217.6 

53. 3640 

27800.8 

98499. 6 

96489.8 

- 29.7827 

- 188827.0 

62.6654 

700 

7.5117 

4959. 5 

54. 5073 

33195.5 

99241.5 

96444.0 

- 24.7631 

- 189079. 0 

52 .8338 

800 

7.6503 

5719.8 

55.5221 

38697.9 

100001.7 

963 / 2.6 

- 21.0006 

- 189312.6 

45 . 4506 

900 

7 . 8 5 30 

6497.1 

56.4375 

44296.7 

100779.0 

96233.6 

- 18.0767 

- 189529.1 

39.7013 

1000 

7.9969 

7289.7 

57.2725 

49982.8 

101571.7 

96182.3 

- 15. 7399 

- 1 89730.2 

35.0967 

110 O 

8.1234 

8095.9 

58.0407 

55748.9 

102377.8 

96071.9 

- 13.8301 

- 189917.8 

31. 3255 

1200 

8 .2354 

8913.9 

58.7525 

61589.0 

103195.9 

95954.0 

- 12.2405 

- 190093.5 

28 . 1797 

1300 

8. 3365 

9742.6 

59.4157 

67497.8 

104024. 5 

93829.4 

- 10. 8971 

- 190258.7 

25.5156 

1400 

8.4305 

10581.0 

60.0370 

73470.8 

104862.9 

95699.2 

- 9.7472 

- 190414.2 

23.2301 

1500 

8.5206 

11428.6 

60.6217 

79504.0 

105710.5 

95564. 8 

- 8.7519 

- 190560.8 

21.2478 

1600 

8.6095 

12285.1 

61.1744 

85594. 1 

106567.0 

95427. 8 

- 7. 8823 

- 190698.8 

19.5120 

1700 

8. 6992 

13150.5 

61.6991 

91738.0 

107432.4 

95289. 5 

- 7.1162 

- 190828.3 

17.9793 

1800 

8.7911 

14025.0 

62.1989 

97933.0 

108306.9 

95151.2 

- 6.4361 

- 190949.3 

16.6160 

1900 

8.8860 

14908.8 

62.6767 

104177.0 

109190.7 

95014.0 

- 5.8285 

- 191061.7 

15.3955 

2000 

8.9842 

15802.3 

63. 1350 

110467.7 

110084.2 

94878. 8 

- 5.2825 

- 191165.4 

14.2964 

2100 

9.0856 

167 C 5.7 

63.5758 

116803.4 

110987 ./ 

94746.7 

- 4. 7891 

- 191260.2 

13.3014 

2200 

9.1897 

17619.5 

64.0008 

123182.4 

111901.4 

94618.9 

- 4.3413 

- 191346.0 

12.3965 

2300 

9.2958 

18543.7 

64. 411 7 

129603.1 

112625.7 

94496.2 

- 3 . 9329 

- 191422.8 

11.5699 

2 400 

9 . 4 C 33 

19478. 7 

64.8096 

136064.3 

113760.6 

94379.1 

- 3.5590 

- 191490. 5 

10 . B 119 

2500 

9.5111 

20424.4 

65.1956 

142564.6 

114706.4 

94268.4 

- 3.2154 

- 191549.2 

10. 1143 

2600 

9.6185 

21380.9 

65.5707 

149103.0 

115662.9 

94164. 4 

- 2.8986 

- 191599. 3 

9.4702 

2700 

9.7245 

22348 . 1 

65.9357 

155678.4 

116630.0 

94067.4 

- 2.6057 

- 191640.8 

8.8737 

2800 

9.8283 

23325.7 

66.2913 

162289.9 

11 / 60 7.7 

939 / 7.3 

- 2.3339 

- 191674.2 

8.3197 

2900 

9.92 92 

24313. 6 

66.6379 

168936.4 

118595.6 

93894. 3 

- 2.0810 

- 191 700.0 

7.8038 

3000 

10.0265 

25311.4 

66.9762 

175617.2 

119593.4 

93818 . 1 

- 1. 8453 

- 1917 18. 5 

7.3222 

3100 

10 . 1197 

26318.8 

67.3065 

182331.4 

120600.7 

93 74 8.4 

- 1.6249 

- 191730.5 

6.871 7 

3200 

10.2083 

27335.2 

67.6292 

189078.2 

121617.2 

93685 . 1 

- 1.4184 

- 191736.5 

6.4493 

3300 

10.2919 

28360.3 

67.9446 

195857.0 

122642.2 

93627.8 

- 1. 2246 

- 191737. 1 

6.0525 

3400 

10. 3704 

29393.4 

68.2530 

202666. 9 

123675 .4 

93576.3 

- 1. 0423 

- 191733. 1 

5.6790 

3500 

10.4436 

30434. 2 

68.5547 

209507.4 

124716.1 

93530.1 

- 0.8705 

- 191 725.2 

5.3269 

3600 

10.5113 

31482.0 

68.8499 

216377.6 

125763.9 

93488. 9 

- 0. 7083 

- 191714.0 

4 . 9944 

3700 

10.5736 

32536.3 

69.1388 

223277.1 

126818.2 

93432.0 

- 0.5550 

- 191700.3 

4.6799 

3800 

10.6305 

33596.5 

69. 421 5 

230205.2 

127878.5 

93418.9 

- 0.4097 

- 191684.8 

4.3819 

3900 

10.6821 

34662.2 

69.6983 

237 161.2 

128944. 1 

93389. 4 

- 0.2720 

- 191668. 1 

4.0993 

4000 

10.7286 

35732.8 

69.9694 

244144.7 

130014.7 

93363.0 

- 0. 1412 

- 19165 1.0 

3. 8308 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

54 C 0 

5500 

5600 

57 C 0 

5800 

5900 

6000 

10.7702 

10.8070 

10.8394 

10.8674 

10.8915 

10.9118 

10.9287 

10.9423 

10.9530 

10.9609 

10.9663 

10.9695 

10.9706 

10.9698 

10.9673 

10.9634 

10.9581 

10.9516 

10.9441 

10.9356 

36807.7 

37886.6 

38969.0 

40054.4 
41142.3 

42232.5 

43324.6 

44418.2 

45513.0 

46608. 7 

47705. 1 

48801.9 

49898.9 

50995.9 

52092. 8 

53189.3 

54285.4 

55380.9 

56475. 7 

57569.7 

70.2348 

70.4948 

70.7495 

70.9990 

71.2435 

71.4831 

71.7180 

71.9482 

72.1739 

72.3953 

72.6124 
72.8254 
73. 0343 
73.2394 
73 .44 07 

7 3. 6382 
73.8323 
74.0228 
74.2099 
74. 3938 

251154.9 

258191.4 

265253. 7 

272341.2 

279453.3 

286589.7 

293749.8 

300933.1 

308139.3 

315367.8 

322618.2 

329890. 1 
337 183 . 1 

344496.9 

351830.9 

359184. 9 

366558.4 

373951.2 

381362.9 
388793. 1 

131089.7 
132168.6 
133250-9 

134336.3 

135424. 3 

136514.5 

137606.5 
138700.1 
139794.9 

140890.6 

141987.0 

143083.8 

144180.8 

145277.9 

146374.7 

147471.3 

148567.4 

149662.9 

150757.6 

151851.6 



- 191634.1 

- 191618.1 

- 191603.4 

- 191590.8 

- 191580.6 

- 191573.5 

- 191569.8 

- 191570.0 

- 191574.4 

- 191583.5 

- 191597.5 
- 191616. 7 
- 191641.4 
- 191671.7 
- 191707.9 

- 191750 . 1 
- 191798.4 
- 191353.0 
- 191913.9 
- 191981.2 

3.5754 

3.3322 

3.1003 

2.8790 

2 . 66/6 

2.4653 

2.2717 

2.0861 

1.9081 

1.7372 

1.57 30 
1.4151 
1.2632 
1.1168 
0.9758 

0. 8397 
0.7084 
0.5816 
0.4591 
0.3406 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(74) CgNg (gas); molecular weight, 52.038 


T % 

°K 

r° 

cal/mole °K 

cal/mole 

00 

cal/mole °K 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) f , 
cal/mole 

'OQjo Kf 

A Hf, 
cal/mole 

i °9| 0 *' 

0 


0 








100 

8.7572 

744.7 

45.6895 

3824.2 

71557.6 

73409*2 

-158.8843 

-491751.0 

-493140.4 

1059.94 93 

200 

11.7225 

1 777.8 

52.7314 

8768. 5 

72590.7 

73591.0 

-78.6072 

-494106.1 

520.6613 

290. lb 

13.5815 

3027.1 

57.7889 

14202.6 

73840.0 

73840.0 

-52. 0969 

-4948 11.0 

342.8099 

300 

13.6085 

3052.3 

57.873C 

14309.6 

73865.1 

73844.9 

-51.7632 

-494822.6 

340. 5732 

400 

14.7827 

4475. 9 

61.9604 

20308. 3 

75288.8 

74077.1 

-38.2950 

-495388.1 

250 .4097 

500 

15.6233 

5998.0 

65.3533 

26678.7 

76810.8 

74258.7 

-30. 1910 

-495854.4 

196.2545 

600 

16 .3108 

7595.6 

68.2643 

33363.0 

78408.5 

74388.9 

-24.7768 

-496244.8 

160.1195 

700 

16.9040 

9257.0 

70.8242 

40319.9 

80069.9 

74474.9 

-20.9038 

-496571.2 

134.2900 

8 C 0 

17.4190 

10973.8 

73.1158 

47518.9 

81786.6 

74528.5 

-17.9963 

-4 96842. 1 

114.9061 

900 

17.8629 

12738.5 

75.1938 

54936.0 

83551.3 

74560.4 

-15.7337 

-497065.0 

99.8223 

1000 

18.2425 

14544.2 

77.0960 

62551.8 

85357.1 

74578.3 

-13.9230 

-497246.7 

87.7502 

1100 

18.5656 

16385.1 

78.8503 

70350.3 

87197.9 

74586.1 

-12.4412 

-497393.3 

77.8699 

1200 

18.8403 

18255.7 

80.4778 

78317.6 

89068.6 

74584.8 

-11.2064 

-497510.2 

69.6341 

1 300 

19.0740 

20151.8 

81.9953 

86442.2 

90964.6 

74574.3 

-10.1616 

-497601.8 

62.6638 

1400 

19.2733 

22069.4 

83.4163 

94713. 5 

92882.3 

74554.7 

-9.2662 

-497672.1 

56.6884 

1 5C0 

19.4441 

24005.5 

84.7520 

103122.6 

94818.3 

74526.9 

-8. 4905 

-497724.3 

51.5090 

1600 

19.5910 

25957. 4 

86 .0117 

1 1 1661. 4 

96770.3 

74491.8 

-7.8120 

-497761.3 

46.9766 

1 700 

19.71 79 

27923.0 

87.2033 

120322.7 

98735.9 

74450.0 

-7.2136 

-497785.6 

42.9772 

1 ti c 0 

19.8281 

29900.4 

88.3336 

129 100.0 

100713.3 

74401.9 

-6.6B21 

-497799. 1 

39.4221 

1900 

19.9243 

31888.2 

89.4083 

137987.5 

102701.0 

74347.5 

-6.2068 

-497803.9 

36.2411 

2000 

20.0087 

33884.9 

90.4324 

146980.0 

104697.8 

74286.9 

-5.7794 

-497801.5 

33.3782 

2100 

20.0829 

35889.6 

91.4105 

156072.5 

106702.4 

74220.5 

-5. 39 31 

-497793.4 

30.7880 

2200 

20. 1487 

37901.2 

92.3463 

165260.7 

108714.1 

74149.0 

-5.0421 

-497780.8 

28.4334 

2300 

20.2071 

39919.1 

93.2433 

174540.4 

110731.9 

74072.9 

-4.7221 

-497765.0 

26.2835 

2400 

20.2592 

41942.4 

94.1044 

183908.1 

112755.3 

73992.3 

-4.4290 

-497747.0 

24.3129 

2500 

20.3C58 

43970.7 

94.9324 

193360.2 

114783.6 

73907.7 

-4.1596 

-497727.6 

22.4999 

2600 

20.3478 

46003.4 

95.7296 

202893.6 

116816.3 

73819.4 

-3.9113 

-497707.9 

20.8265 

2 7C0 

20.3856 

48040.1 

96.4983 

212505.2 

118853.0 

73727. 7 

-3.6816 

-497688.6 

19.2772 

2800 

20.4199 

50080.4 

97.2403 

222192.3 

120893.3 

73632.6 

-3.4686 

-497670.5 

17.8385 

2900 

20.4510 

52124.0 

97.9574 

231952.4 

122936.9 

73534.3 

-3.2706 

-497654.2 

16.4991 

3000 

20.4794 

541 70.5 

98.6512 

241783.0 

124983.4 

73432.8 

-3. 0860 

-497640.4 

15.2490 

3100 

20.5C53 

56219.8 

99.3231 

251681.9 

127032.7 

73328.0 

-2.9135 

-497629.8 

14.0797 

3200 

20.5290 

58271. 5 

99.9745 

261647.0 

129084.4 

73220.2 

-2.7521 

-497622.9 

12.9834 

3300 

20.5508 

60325.5 

100.6066 

271676.2 

131138.4 

73109.5 

-2.6007 

-497620.3 

11.9635 

3400 

20.5709 

62381.6 

101.2204 

281767.7 

133194.5 

72996. 3 

-2.4584 

-497622. 5 

10.9843 

35C0 

20.5895 

64439.7 

101.8170 

291919.7 

135252.5 

72880.5 

-2.3244 

-497630.1 

10.0704 

3600 

20.6066 

66499.5 

102. 3972 

302130.5 

137312.4 

72762.3 

-2. 1981 

-497643.5 

9.2073 

3700 

20.6226 

68561.0 

102.9621 

312398.6 

139373.8 

72641 .3 

-2. 0789 

-497663. 1 

8.3908 

3800 

20.6374 

70624.0 

103.5122 

322722.5 

141436.8 

72 517.8 

-1.9660 

-497689.6 

7.6173 

3900 

20.6512 

72688.4 

104.0485 

333100.6 

143501.3 

72391.9 

-1.8592 

-497723.2 

6.8833 

4000 

20.6640 

74754.2 

104.5715 

343531.7 

145567.0 

72263.6 

-1.7579 

-497764.4 

6.1860 

4100 

20.6761 

76821.2 

105.0819 

354014. 5 

147634.0 



-497813.6 

5.5227 

4200 

20.6873 

78889.4 

105. 5802 

364547.7 

149702.2 



-497871.1 

4.8909 

4300 

20.6979 

80958.6 

106.0672 

375130.1 

151771.5 



-497937.2 

4.2884 

4400 

20. 7079 

83028.9 

106.5431 

385760.7 

153841.8 



-498012.4 

3.7132 

4500 

20.7173 

85100.2 

107.0086 

396438.4 

155913. 1 



-498096.8 

3.1635 

4600 

20.7261 

87172.4 

107.4640 

407162. 1 

1 57985.2 



-498190.7 

2.6376 

4700 

20.7345 

89245.4 

107.9099 

417930.9 

160058.3 



-498294.4 

2.1339 

4800 

20.7424 

91319.2 

108. 3465 

428743.8 

162132.1 



-498408. 1 

1.6512 

4900 

20.7499 

93393.9 

108.7742 

439599.9 

164206.7 



-498532.0 

1.1880 

5000 

20.7570 

95469.2 

109.1935 

450498.4 

1662 82.1 



-498666.2 

0.7433 

5100 

20.7637 

97545.2 ' 

109. 6046 

461438.3 

168358.1 



-498810.9 

0.3159 

5200 

20.7702 

99621. 9 

110.0079 

472419.0 

170434.8 



-498966.3 

-0.0953 

5 300 

20.7763 

101699.3 

110.4036 

483439.7 

172512.1 



-499132.3 

-0.4910 

5400 

20.7821 

103777.2 

110.7920 

494499.5 

1 74590.0 



-499309.1 

-0.8722 

55 CO 

20.7877 

105855.7 

111.1734 

505597.8 

176668.5 



-499496.7 

-1.2396 

5600 

20.7930 

107934.7 

111.5480 

516733.9 

178747.6 



-499695.1 

-1.5941 

5700 

20.7982 

110014. 3 

111.9160 

527907.2 

180827.1 



-499904.4 

-1.9363 

5800 

20.8030 

112094.3 

112.2778 

539116.9 

182907.2 



-500124.5 

-2.2668 

5900 

20.8077 

114174.9 

112.6335 

550362.6 

184987.7 



-500355.3 

-2.5863 

6000 

20.8123 

116255.9 

112.9832 

561643.4 

187068.7 



-500596.9 

-2.8953 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(75) CO (gas); molecular weight, 28.011 


T, 

°K 

L P • 

cal/mole °K 

cal/mole 

C» 

cal/mole °K 

cal/mole 

H T> 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

i°g, 0 Kf 

A Hf, 
cal/mole 

0 

CF 

O 

0 


0 


0 

-28488.3 

-27199. 7 


-256176.0 


100 

6.9564 

693.8 

39.6169 

3267.9 

-27794.5 

-26367.4 

62.8006 

-256579.9 

555.2357 

200 

6.9574 

1389.4 

44.4390 

7498.4 

-27098.8 

-26597.4 

33.5628 

-256944.2 

274.7150 

298. lb 

6.9652 

2072.6 

47.2178 

12005.4 

-26415.7 

-26415.7 

24.0264 

-257273.2 

182.2370 

300 

6.9656 

2085.4 

47.2609 

12092.8 

-26402 . 8 

-26413.0 

23.9070 

-257279.2 

181.0741 

400 

7.0129 

2783.9 

49.2699 

16924.1 

-25704.4 

-26316.7 

19.1060 

-257596.5 

134. 1931 

500 

7.1211 

3490. 1 

50.8453 

21932.6 

-24998.2 

-26295.0 

16.2320 

-257898.2 

106.0302 

600 

7.2760 

4209.7 

52 . 1568 

27084 .4 

-24278.6 

-26330.2 

14.3156 

-258182.1 

87.2334 

700 

7.4507 

4945.9 

53.2914 

32358. 1 

-23542.3 

-26407.0 

12.9438 

-258446.7 

73.7927 

800 

7.6246 

5699.8 

54.2978 

31738. 5 

-22788.5 

-26512.0 

11.9114 

-258692. 1 

63.7022 

9CC 

7.7860 

6470.4 

55.2053 

43214.3 

-22017.8 

-26635.2 

11. 1050 

-258919.4 

55.8469 

1000 

7.9305 

7256.4 

56.0333 

48776.9 

-21231.8 

-26769.8 

10.4566 

-259130.6 

49.5573 

1100 

8.0571 

8055.9 

56. 7952 

54418. 8 

-20432. 3 

-26912. 1 

9.9234 

-259327.7 

44.4071 

1200 

8.1671 

8867.3 

57.5011 

60134.1 

-19621.0 

-27060.8 

9.4767 

-259512.5 

40.1122 

1300 

8.2623 

9688.9 

58.1587 

65917.4 

-18799.4 

-27215.3 

9.0966 

-259686.7 

36.4755 

1400 

8.3447 

10519.3 

58.7741 

71764.4 

-17968.9 

-27375.1 

8.7688 

-259851.9 

33.3563 

1500 

8.4161 

11357.4 

59. 3523 

77671.0 

-17130.8 

-27539.9 

8.4831 

-260009.5 

30.6513 

1600 

8.4783 

12202.2 

59.8975 

83633.7 

-16286.0 

-27709.0 

8.2316 

-260160.5 

28.2830 

1700 

3.5327 

13052.8 

60.4131 

89649.5 

-15435.4 

-27882.3 

8.0083 

-260306.0 

26.1922 

1800 

8.5805 

13908.5 

60.9022 

95715.5 

-14579.7 

-28059.7 

7.8085 

-260446.8 

24.3326 

1900 

8.6227 

14768.7 

61.3673 

101829.2 

-13719.5 

-28241 .2 

7.6287 

-260583.8 

22.6679 

2000 

8.6603 

15632.9 

61.8106 

107988.2 

-12855.3 

-28426.9 

7.4657 

-260717.7 

21.1689 

2100 

8.6938 

16500.7 

62.2339 

114190.6 

-11987.6 

-28616.9 

7.3173 

-260849. 1 

19.8120 

2200 

8.7238 

17371.6 

62.6391 

120434.4 

-11116.7 

-28810. 6 

7.1815 

-260978.5 

18. 5778 

2300 

8.7509 

18245.3 

63.0275 

126717.9 

-10242.9 

-29008.1 

7.0567 

-261106.5 

17.4504 

2400 

8.7755 

19121. 7 

63.4004 

133039.4 

-9366.6 

-29209. 3 

6.9414 

-261233.6 

16.4164 

2500 

8.7979 

20000.4 

63. 7591 

139397.5 

-8487.9 

-29414. 1 

6. 8347 

-261360.0 

15.4647 

2600 

8.8184 

20881.2 

64.1046 

145790. 8 

-7607.1 

-29622. 1 

6.7354 

-261486.2 

14. 5857 

2700 

8. 8372 

21764.0 

64.4378 

152218.0 

-6724. 3 

-29833. 5 

6.6429 

-261612.5 

13.7715 

2 8C0 

8.8546 

22648.6 

64.7595 

158677.9 

-5839.7 

-30048.1 

6.5563 

-261739.2 

13.0151 

2900 

8.8706 

23534.8 

65.0705 

165169.5 

-4953.4 

-30265.8 

6.4752 

-261866. 5 

12.3105 

3000 

8.8856 

24422.7 

65.3715 

171691.7 

-4065.6 

-30486.7 

6.3989 

-261994.6 

11.6525 

3100 

8.8996 

25311.9 

65.6630 

178243.5 

-3176.3 

-30710.5 

6. 3270 

-262123.8 

11.0367 

3200 

8.9127 

26202.6 

65.9458 

184824.0 

-2285.7 

-30937.4 

6.2591 

-262254.2 

10.4591 

3300 

8.9250 

27094.4 

66.2203 

191432. 4 

-1393.8 

-31167.1 

6.1948 

-262385.9 

9.9162 

3400 

8.9366 

27987.5 

66.4869 

198067.8 

-500.7 

-31399.4 

6. 1339 

-262519.1 

9.4050 

3500 

8.9475 

28881.7 

66.7461 

204729.5 

393.5 

-31634.2 

6.0760 

-262653.8 

8.9228 

3600 

8.9579 

29777.0 

66.9983 

211416.8 

1288.8 

-31871.5 

6.0209 

-262790.1 

8.4671 

3700 

8.9678 

30673.3 

67.2439 

218128.9 

2185.1 

-32111.2 

5.9685 

-262928.1 

8.0359 

3800 

8.9773 

31570.6 

67.4831 

224865.3 

3082.3 

-32353.4 

5.9184 

-263067.8 

7.6271 

3900 

8.9863 

32468.7 

67.7164 

231625.4 

3980.5 

-32597.8 

5.8705 

-263209.3 

7.2391 

4000 

8.9950 

33367.8 

67.9441 

238408.4 

4879.6 

-32844.4 

5.8246 

-263352.5 

6.8702 

4100 

9.0033 

34267.7 

68. 1663 

245214.0 

5779.5 



-263497.6 

6.5192 

4200 

9.0113 

351 68.5 

68.3833 

252041.5 

6680.2 



-263644.4 

6.1847 

4300 

9.0190 

36070.0 

68.5955 

258890.5 

7581.7 



-263793.1 

5.8656 

4400 

9.0265 

36972. 3 

68.8029 

265760.5 

8484.0 



-263943.5 

5.5608 

4500 

9.0337 

37875.3 

69.0058 

272650.9 

9387.0 



-264095 .6 

5.2694 

4600 

9.0407 

38779.0 

69.2045 

279561.5 

102 90.7 



-264249.4 

4.9905 

4700 

9.0475 

3968 3. 4 

69.3990 

286491.7 

11195.2 



-264405.0 

4. 7233 

4800 

9.0542 

40588.5 

69.5895 

293441.1 

12100.2 



-2 64562.2 

4.4671 

4900 

9.0606 

41494.2 

69.7763 

300409.5 

13006.0 



-264721.0 

4.2212 

5000 

9.0669 

42400.6 

69.9594 

307396.3 

13912.4 



-264881.4 

3.9850 

5100 

9.0731 

43307.6 

70.1390 

314401.2 

14819.4 



-265043.3 

3.7579 

5200 

9.0791 

44215.2 

70.3152 

321424.0 

15727.0 



-265206.7 

3.5395 

5300 

9.0850 

45123.4 

70.4882 

328464.2 

16635.2 



-265371.5 

3.3291 

5400 

9.0908 

46032.2 

70.6581 

335521.5 

17544.0 



-265537.7 

3.1264 

5500 

9.0964 

46941.6 

70.8250 

342595.7 

18453. 3 



-265705.3 

2.9309 

5600 

9. 1020 

47851.5 

70.9889 

349686.4 

19363.2 



-265874.2 

2. 7424 

5700 

9. 1075 

48762.0 

7 1. 1501 

356793.4 

20273.7 



-266044.2 

2.5603 

5800 

9.1 129 

49673.0 

71. 3085 

363916. 3 

21184. 7 



-266215.5 

2.3843 

5900 

9.1182 

50584.5 

71.4643 

371055.0 

22096.3 



-266388.0 

2.2143 

6000 

9.1234 

51496.6 

71.6176 

378209.1 

23008.4 



-266561.5 

2.0498 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(76) COg (gas ) 3 molecular weight, 44.011 


1 ; 

°K 

C P' 

cal/mole °K 

uo _ uo 
n T M 0' 
cal/moie 

co 

*T' 

cal/mole °K 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf) f , 
cal/moie 

log io Kf 

A Hf, 
cal/mole 

o 

lO 

o 

c 


0 


0 

- 96290.0 

- 93964.1 


- 381926.9 


100 

6.9806 

695.5 

42.7568 

3580.2 

- 95594.5 

- 93976.8 

205 . 6239 

- 332356.6 

824.7910 

200 

7.7331 

1422.6 

47.7676 

8 130.9 

- 94867.4 

- 94023.3 

102.9158 

- 383746.8 

406.0574 

298.15 

8.8740 

2238.2 

51.0701 

12988.3 

- 94051.8 

- 94051.8 

69.0895 

- 384466. 0 

267.9023 

300 

8.8942 

2254.6 

51.1250 

13082.9 

- 94035.4 

- 94052.1 

68.6644 

- 384478.1 

266.1644 

400 

9.8762 

3195.0 

53.8234 

18334.4 

- 93095.0 

- 94068.9 

51.5346 

- 385071.4 

196.0941 

500 

10.6646 

4223.4 

56.1150 

23834.1 

- 92066.6 

- 94090.6 

41.2547 

- 385561.4 

153.9919 

600 

U . 3 C 98 

5323.1 

58.1183 

29547.8 

- 90966.8 

- 94123.3 

34.3995 

- 385971.5 

125.8907 

700 

11.8456 

6481.7 

59.9032 

35450. 5 

- 89808.3 

- 94166.7 

29. 5009 

- 386317.7 

105.7986 

800 

12.2929 

7689.3 

61. 5151 

41522.7 

- 88600.7 

- 94216.8 

25.8251 

- 386611.4 

90.7169 

900 

12.6670 

8937.9 

62.9852 

47748.8 

- 87352.1 

- 94269. 1 

22.9646 

- 386861.9 

78.9785 

1000 

12.9804 

10220.7 

64.3365 

54115.8 

- 86069.3 

- 94320.7 

20.6750 

- 387076.5 

69.5821 

1100 

13.2438 

11532.3 

65. 5864 

60612.8 

- 84757.7 

- 94370.4 

18.8006 

- 387261.1 

61.8901 

1200 

13.4660 

12868 . 1 

66.7486 

67230.2 

- 83421.9 

- 94418.9 

17.2378 

- 387420.6 

55.4773 

1300 

13.6545 

14224.4 

67.8341 

73959.9 

- 82065.6 

- 94467.0 

15.9148 

- 387559.0 

50.0490 

1400 

13.8154 

15598.1 

68.8520 

80794.7 

- 80691.9 

- 94515.6 

14.7802 

- 387679.5 

45.3946 

1500 

13.9536 

16986. 7 

69.8100 

87728.3 

- 79303. 3 

- 94565.2 

13.7963 

- 387784.9 

41.3596 

1600 

14.0732 

18388.2 

70.7145 

94755.0 

- 77901.8 

- 94616.1 

12.9350 

- 387877.3 

37.8281 

1700 

14. 1773 

19800.8 

71 .5708 

101869.6 

- 76489.2 

- 94668.8 

12.1746 

- 387958. 8 

34.7113 

1800 

14.2686 

21223.2 

72. 3838 

109067.7 

- 75066.8 

- 94723.8 

11.4983 

- 388030.8 

31.9404 

1900 

14.3491 

22654.2 

73.1575 

116345.1 

- 73635.8 

- 94781.8 

10.8929 

- 388094.9 

29.4606 

2000 

14.4206 

24092.7 

73.8954 

123698.0 

- 72197.3 

- 94843.2 

10.3476 

- 388152.2 

27.2285 

2100 

14.4844 

25538.0 

74.6005 

131123.0 

- 70752.0 

- 94908. 3 

9.8539 

- 388203.8 

25.2087 

2200 

14.5418 

26989.4 

75.2757 

138617.1 

- 69300.6 

- 94977.2 

9.4048 

- 388250.6 

23.3723 

2300 

14.5937 

28446.2 

75.9232 

146177.3 

- 67843.8 

- 95049.9 

8.9945 

- 388293.5 

21.6953 

2400 

14.6409 

29908.0 

76.5454 

153800.9 

-66382 .0 

- 95126.7 

8.6180 

- 388333.1 

20.1580 

2500 

14.6840 

31374.3 

77.1439 

161485. 5 

- 64915.7 

- 95207.6 

8.2714 

- 388370.2 

18.7435 

2600 

14.7235 

32844.7 

77.7206 

169228.9 

- 63445.3 

- 95292.4 

7.9511 

- 388405.4 

17.4377 

2700 

14.7600 

34318.9 

78.2770 

177029.0 

- 61971.1 

- 95381.3 

7.6544 

- 388439.1 

16.2285 

2800 

14.7938 

35796.6 

78.8144 

184883.7 

- 60493.4 

- 95474.2 

7.3785 

- 388471.8 

15.1056 

2900 

14.8253 

37277.5 

79.3341 

192791.3 

- 59012.5 

- 95571.2 

7.1214 

- 388504.1 

14.0600 

3000 

14.8547 

38761.5 

79.8372 

200750.0 

- 57528.4 

- 95672.2 

6.8812 

- 388536.2 

13.0841 

3100 

14.8823 

40248.4 

80.3247 

208758.2 

- 56041.6 

- 95777.2 

6.6563 

- 388568.5 

12.1710 

3200 

14.9082 

41737.9 

80.7976 

216814.4 

- 54552.0 

- 95886.1 

6.4452 

- 388601.3 

11.3149 

3300 

14.9328 

43230.0 

81.2567 

224917.3 

- 53060.0 

- 95998.8 

6.2466 

- 388634.9 

10.5107 

3400 

14.9560 

44724. 5 

81.7029 

233065.3 

- 51565.5 

- 96115.0 

6.0595 

- 388669.6 

9.7537 

3500 

14.9781 

4622 1.2 

82.1367 

241257.4 

- 50068.8 

- 96234.6 

5. 8829 

- 388705.4 

9.0399 

3600 

14.9992 

47720 . 1 

82.5590 

249492.3 

- 48569.9 

- 96357.5 

5. 7159 

- 388742.7 

8.3657 

3700 

15.0194 

49221.0 

82.9702 

257768.9 

- 47069.0 

- 96483.8 

5.5577 

- 388781.6 

7.7278 

3800 

15.0387 

50723.9 

83.3710 

266086.0 

- 45566.1 

- 96613.3 

5.4076 

- 388822.2 

7.1235 

3900 

15 .0573 

52228.7 

83.7619 

274442.7 

- 44061.3 

- 96745.8 

5.2651 

- 388864.6 

6.5501 

4000 

15.0752 

53735.3 

84.1434 

282838.1 

- 42554.7 

- 96881.1 

5.1294 

- 388908.9 

6.0053 

4100 

15.0925 

55243.7 

84.5158 

291271.1 

- 41046. 3 



- 388955.2 

5.4870 

4200 

15.1092 

56753.8 

84.8797 

299740.9 

- 39536.2 



- 389003.5 

4.9934 

4300 

15.1253 

58265.5 

85.2354 

308246.8 

- 38024.4 



- 389053.9 

4.5226 

4400 

15 . 1411 

59778.9 

85.5833 

316787.8 

- 36511.1 



- 389106.4 

4.0732 

4500 

15 .1563 

61293.7 

85.9238 

325363.2 

- 34996.3 



- 389161.1 

3.6437 

4600 

15.1712 

62810.1 

86.2570 

333972.3 

- 33479.9 



- 389217.8 

3.2328 

4700 

15 . 1857 

64328.0 

86 .5835 

342614.4 

- 31962.0 



- 389276.7 

2.8394 

4800 

15. 1998 

65847.2 

86.9033 

351288.8 

- 30442.7 



- 389337.7 

2.4623 

4900 

15.2137 

67367.9 

87.2169 

359994. 8 

- 28922.1 



- 389400.8 

2.1005 

5000 

15.2272 

68890.0 

87.5244 

368731.9 

- 27400.0 



- 389465.9 

1.7531 

5100 

15.2405 

70413.4 

87.8261 

377499. 5 

- 25876.6 



- 389533.1 

1.4193 

5200 

15.2535 

71938.1 

88.1221 

386297.0 

- 24351.9 



- 389602.2 

1.0983 

5300 

15.2662 

73464.0 

88.4128 

395123.8 

-2282 6.0 



- 389673.3 

0.7893 

5400 

15.2787 

74991. 3 

88.6983 

403979.3 

- 21298.7 



- 389746.2 

0.4917 

5500 

15.2911 

76519.8 

88.9787 

412863.2 

- 19770.2 



- 389821.0 

0.2049 

5600 

15.3032 

78049.5 

89.2544 

421774.9 

- 18240.5 



- 389897. 5 

- 0.0717 

5700 

15. 3151 

79580. 4 

89.5253 

430714.0 

- 16709.6 



- 389975.8 

- 0.3387 

5800 

15. 3269 

81112.5 

89.7918 

439679. 8 

- 15177.5 



- 390055.7 

- 0.5965 

5900 

15.3384 

82645.8 

90.0539 

448672.2 

- 13644.2 



- 390137.2 

- 0.8456 

6000 

15.3499 

84180.2 

90.3118 



457690.5 

- 12109.8 



- 390220.2 

- 1.0865 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(77) COClg (gas)j molecular weight, 98.925 


l ; 
°K 

L p, 

cal/mole °K 

H T H 0' 
cal/mo!e 

c° 

cal/mole °K 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

i ° g 10 K f 

A Hf, 
cal/mole 

O 

n 

5 

0 


0 


0 

- 56378. 3 

- 52896.2 


- 338969. 3 


ICO 

8.7359 

811.7 

55.8406 

4772.3 

- 55566. 5 

- 53141.9 

113.8988 

- 340248.9 

726. 7896 

200 

11.5767 

1824.9 

62-7484 

10724.8 

- 54553.4 

- 53280.1 

55. 7588 

- 341293.8 

354.5328 

298.13 

13.8070 

3078.3 

67.8174 

17141. 5 

- 53300.0 

- 53300.0 

36.5880 

- 342058.8 

231.6399 

300 

13.8404 

3103.8 

67.9029 

17267.0 

- 53274.4 

- 53299. 6 

36.3470 

- 342071.4 

230.0937 

400 

15.2951 

4565 • 8 

72.0987 

24273.7 

- 51812.5 

- 53269. 1 

26 . 6424 

- 342685.8 

167.7445 

500 

16.2788 

6147.4 

75.6238 

31664. 5 

- 50230.9 

- 53226.0 

20.8239 

- 343193.9 

130.2728 

600 

16.9887 

7812.5 

78.6578 

39 382.1 

- 48565. 7 

- 53184.5 

16.9480 

- 343621. 1 

105.2573 

700 

17.5209 

9539.2 

81.3184 

47383.7 

- 46839.0 

- 53149.4 

14. 1815 

- 343982.6 

87.3684 

800 

17.9287 

11312.6 

83.6858 

55636 . 1 

- 45065 .7 

- 53120.2 

12.1079 

- 344289.8 

73.9386 

900 

18.2460 

13122.0 

85.8166 

64113.0 

- 43256 . 3 

- 53095. 1 

10.4960 

- 344552.6 

63.4846 

1000 

18.4962 

14959.6 

87.7525 

72792.9 

- 41418 . 7 

- 53072. 5 

9.2070 

- 344778.6 

55.1154 

1100 

18.6957 

16819.5 

89.5250 

81658.0 

- 39558.8 

- 53052.1 

8.1528 

- 344974.6 

48.2637 

1200 

18.8568 

18697.4 

91. 1589 

90693. 3 

- 37680.8 

- 53034.7 

7.2746 

-345145 .5 

42.5509 

1300 

18.9883 

20589.9 

92.673 7 

99885.9 

- 35788.4 

- 5302 1. 2 

6.5317 

- 345295.8 

3 7.7147 

1400 

19.0967 

22494.3 

94.0849 

109224.6 

- 33884.0 

- 53012.1 

5.8951 

- 345428.8 

33.5677 

1 500 

19. 1869 

24408.6 

95.4056 

118699. 8 

- 31969.6 

- 53007.7 

5.3435 

- 345547.2 

29.9723 

1600 

19.2627 

26331.2 

96. 6464 

128 303 . 1 

- 30047.0 

- 53007.9 

4.8608 

- 345653.6 

26.8254 

1700 

19.3269 

28260.8 

97.8162 

138026.7 

- 28117.5 

- 53012.9 

4. 4349 

- 345749. 7 

24.0478 

1 800 

19.3817 

30196.3 

98.9225 

147864.2 

- 26182.0 

- 53022.8 

4.0562 

- 345837.2 

21.5782 

1900 

19.4289 

32136.9 

99.9717 

157809.3 

- 24241.4 

- 53037.9 

3. 7174 

- 345917.6 

19.3681 

2000 

19.4696 

34081.9 

100.9693 

167856.8 

- 22296.4 

- 53056 . 3 

3.4123 

- 345991.9 

1 7 . 3/85 

2100 

19.5051 

36030.6 

101.9201 

178001.6 

- 20347.6 

- 53084 . 1 

3. 1362 

- 346061.4 

15.5780 

2200 

19.5362 

37982.7 

102. 8282 

188239.4 

- 18395.5 

- 53115. 1 

2.8850 

- 346126.8 

13.9409 

2300 

19.5635 

39937. 7 

103.6973 

198566.0 

- 16440.5 

- 53151.2 

2.6555 

- 346189.0 

12.4458 

2400 

19.5877 

41895. 3 

104.5304 

208977. 7 

- 14482.9 

- 53192.4 

2.4450 

- 346248.7 

11.0751 

2500 

19.6092 

43855.2 

105. 3305 

219471.0 

- 12523.1 

- 53238.6 

2.2512 

- 346306.5 

9.8139 

2600 

19.6284 

45817. 1 

106.0999 

2 30042.7 

- 10561.2 

- 53239.5 

2.0721 

- 346362.9 

8.6494 

2700 

19.6456 

47780.8 

106.8410 

240690. 0 

- 8597 .5 

- 53345.3 

1.9061 

- 346418.4 

7.5711 

2800 

19.6610 

49746. 1 

107. 5558 

251410 . 1 

- 6632 . 1 

- 53405.8 

1.7518 

- 346473.4 

6. 5696 

2900 

19.6749 

51713.0 

108.2460 

262200.3 

- 4665.3 

-5347 1. 1 

1.6080 

- 346528. 3 

5.6371 

3000 

19.6875 

53681. 1 

108.9132 

273058.5 

- 2697.2 

- 53540.9 

1.4736 

- 346583.4 

4.7665 

3100 

19.6990 

55650.4 

109. 5589 

283982. 3 

- 727.8 

- 53615.4 

1.347 7 

- 346639.0 

3.9520 

3200 

19.7094 

57620.9 

110.1845 

294969. 6 

1242.6 

- 53694.4 

1.2295 

- 346695.3 

3.1883 

3300 

19.7 189 

59592.3 

110.7912 

306018.5 

3214.0 

- 53777. 8 

1.1183 

- 346752. 5 

2.4708 

3400 

19.7277 

6 1564 • 6 

111 .3800 

317127. 2 

5186.4 

- 53865.3 

1.0135 

- 346810.9 

1.7953 

3500 

19.7357 

63537.8 

111.9519 

328294. 0 

7159.5 

- 53957.0 

0.9145 

- 346870.6 

1.1584 

3600 

19.7430 

65511.7 

112. 5080 

339517. 1 

9133.5 

- 54052.7 

0.8208 

- 346931.6 

0.5567 

3700 

19.7498 

67486. 4 

113.0490 

350795. 1 

11108.1 

- 54152.5 

0.7320 

- 346994.2 

- 0.0126 

3800 

19.7561 

69461.7 

113. 5758 

362126.4 

13083.4 

- 54256.2 

0.6478 

- 347058. 3 

- 0.5520 

3900 

19.7619 

71437.6 

114.0891 

373509.8 

1 5059.3 

- 54363.8 

0.5677 

- 347124.1 

- 1.0638 

4000 

19.7673 

73414.0 

114.5895 

384943.8 

17035.8 

- 54475.2 

0. 4915 

- 347191.6 

- 1.5501 

4100 

19.7723 

75391.0 

115.0776 

396427 . 3 

19012.8 



- 347260.9 

- 2.0128 

4200 

19.7769 

77368.5 

115.5542 

407958.9 

20990.2 



- 347332.0 

- 2.4536 

4300 

19.7813 

79346.4 

116.0196 

419537 . 7 

22968 . 1 



- 347404.3 

- 2. 8739 

4400 

19.7853 

81324.7 

116.4744 

431162.5 

24946.5 



- 347479.5 

- 3.2752 

4500 

19.7891 

833C3. 5 

116. 9190 

442832.3 

26925.2 



- 347556.0 

- 3. 6588 

4600 

19.7927 

85282.5 

117. 3540 

454546.0 

28904. 3 



- 347634.3 

- 4.0258 

4700 

19.7960 

87262.0 

117.7797 

466302.8 

30883.7 



- 347714. 3 

- 4.3772 

4800 

19.7991 

89241.7 

118.1965 

478101.6 

32863.5 



- 347796.2 

- 4.7141 

4900 

19. 8021 

91221.8 

118.6048 

489941.8 

34843.5 



- 347879.8 

- 5.03 73 

5000 

19.8048 

93202 . 1 

119.0049 

501822.3 

36823.9 



- 347965. 1 

- 5.3476 

5100 

19.8074 

95182.8 

119.3971 

513742.5 

38804.5 



- 348052.1 

- 5.6459 

5200 

19. 8099 

97163.6 

119.7818 

525701.5 

40785.4 



- 348140.7 

-5. 932 / 

5300 

19.8122 

99144. 7 

120.1591 

537698.6 

42766.5 



- 348231.0 

- 6.2088 

5400 

19.8 144 

101126. 1 

120.5295 

549733.1 

44747.8 



- 348322.8 

- 6 .4748 

5500 

19. 8165 

103107.6 

120.8931 

561804.3 

46729.3 



- 348416.2 

- 6.7311 

56C0 

19.8185 

105089.4 

121.2502 

573911.5 

48711.1 



- 343511. 1 

- 6.9783 

5700 

19.8 20 3 

107071.3 

121.6009 

586054 . 1 

50693.0 



- 348607.5 

- 7.2170 

5800 

19.8221 

109053.4 

121. 9457 

598231.5 

52675.2 



- 348705.3 

- 7.4475 

5900 

19.8238 

111035.7 

122.2845 

6 10443. 0 

54b 5 7.4 



- 348804.4 

- 7.6702 

6000 

19.8254 

113018.2 

122.6177 

622688.2 

56639.9 



- 348904.9 

- 7. 8855 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(78) COFg (gas); molecular weight, 66.011 


l ; 
°K 

cal/mole °K 

H f~ H 6 - 

cal/mole 

C° 

cal/mole °K 

cal/mole 

"r. 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(AA/f )/i 

cal/mole 

i°g , 0 K f 

A Hf, 
cal/mole 

o 

to 

o 

0 


0 


0 

-1 53057.5 

-149659.3 


-415345.6 



ICO 

8.0042 

795. 5 

51.9183 

4396.3 

-152262.0 

-149920.0 

325.5136 

-416644.9 

893.6917 

20C 

9.2969 

1646. 8 

57.7682 

9906.8 

-151410.7 

-150194. 5 

161.5768 

-417905.2 

437.8853 

293 . 15 

11.2545 

2657.5 

61.8529 

15784.0 

-150400.0 

-150400.0 

107.5160 

-418973.9 

287.3867 

300 

11.3308 

2678.4 

61.9229 

15898.5 

-150379.1 

-150403.1 

106. 8361 

-418992.0 

285.4929 

ACC 

13. 0527 

3903.0 

65.4336 

22270.5 

-149154.5 

-150550.8 

79.4324 

-419863.3 

2C9.1129 

500 

14.4608 

5283.7 

68.5089 

28970.7 

-147773.8 

-150660.0 

62.9760 

-420554.7 

163.1982 

600 

15.5060 

6784. 4 

71.2421 

35960.9 

-146273.1 

-150745.6 

51.9979 

-421107.3 

132.5426 

700 

16.3066 

8376.8 

73.6952 

43209.8 

-144680.7 

-150816.5 

44.1523 

-421554.4 

110.6196 

800 

16.9247 

10039.6 

75.9147 

50692.1 

-143017.8 

-150876.7 

38.2656 

-421920.7 

94.1615 

900 

17.4067 

11757.2 

77.937 1 

58386.2 

-141300.3 

-150927.7 

33.6853 

-422224.8 

81. 350 5 

1000 

17.7867 

13517.6 

79.7915 

66273.9 

-139539.9 

-150971.0 

30.0199 

-422480.2 

71.0948 

1 ICC 

18.0899 

15312.0 

81.5015 

74339.7 

-137745.5 

-151008. 3 

27.0202 

-422697.2 

62.6992 

1200 

18.3345 

17133.6 

83.0864 

82570.1 

-135923.9 

-151042.3 

24. 5198 

-422883.4 

55.6995 

1300 

18.5340 

18977.4 

84.5621 

90953.4 

-134080. 1 

-151075 .0 

22.4036 

-423044.8 

49.7742 

1400 

18.6983 

20839.2 

85.9418 

99479.3 

-132218.2 

-151108.1 

20.5894 

-423185.9 

44.6936 

1 50C 

18.8351 

22716. 1 

87.2367 

108138.9 

-130341.4 

-151142.7 

19.0167 

-423310.3 

40.2890 

1600 

18.9500 

24605.5 

88.4560 

116924.1 

-12845 1.9 

-151 1 79.2 

17.6403 

-423421.0 

36.4339 

1 700 

19.0473 

26505.5 

89.6079 

125827.9 

-126551.9 

-151218.4 

16.4254 

-423520.2 

33.0315 

1800 

19.1303 

28414.5 

90.6990 

134843.7 

-1.24643.0 

-151260.7 

15.3453 

-4236 10.0 

30.0065 

1900 

19.2016 

30331.2 

91.7353 

143965.8 

-122726.3 

-1 51306.9 

14. 3786 

-423691.8 

27.2994 

2000 

19.2633 

32254.5 

92.721 8 

153189. 1 

-120803.0 

-151357.3 

13.5083 

-423767.2 

24. 8625 

2100 

19.3170 

34183.6 

93.6630 

162508.7 

-118873.9 

-151412.3 

12.7206 

-423837.2 

22.6573 

2200 

19.3640 

36117.7 

94.5627 

171920. 3 

-116939.8 

-151471.8 

12.0043 

-423902.9 

20.6523 

2 300 

19.4054 

38056.2 

95.4244 

181420.0 

-115001.3 

-151535.9 

11.3499 

-423965.1 

18.8213 

2400 

19.4420 

39998.6 

96.2511 

191004.0 

-113058.9 

-151604.7 

10. 7498 

-424024.6 

17.1427 

2500 

19.4745 

41944.5 

97.0454 

200669.1 

-111113.0 

-151678.3 

10. 1975 

-424082.1 

15. 5982 

2600 

19. 5035 

43893.4 

97.8098 

2 1 04 12. 1 

-109164.1 

-151756. 5 

9.6874 

-424138.0 

14.1723 

2700 

19.5294 

45845.1 

98.5464 

220230.1 

-107212.4 

-151839.4 

9.2149 

-424193. 0 

12.8518 

2800 

19.5528 

47799.2 

99.2570 

230120.5 

-105258.3 

-151927.1 

8.7758 

-424247.4 

11.6255 

2900 

19.5739 

49755. 5 

99.9435 

240080.7 

-103301.9 

-152019.6 

8.3668 

-424301.7 

10.4836 

3000 

19.5929 

51713.9 

100.6075 

250108. 5 

-101343.6 

-152116.9 

7.9848 

-424356.1 

9.4177 

3100 

19.6102 

53674. 1 

101.2502 

260201.5 

-99383.4 

-152218.9 

7. 62 72 

-424411.0 

8.4205 

3200 

19.6260 

55635.9 

101.8730 

270357.8 

-97421.6 

-152325.7 

7.2918 

-424466.6 

7.4854 

3300 

19.6404 

57599.2 

102.4772 

280575.5 

-95458.3 

-152437.2 

6.9764 

-424523. 1 

6.6059 

340C 

19.6536 

59563.9 

103.0637 

290852.7 

-93493.5 

-152553.1 

6. 6794 

-424580.8 

5.7800 

3500 

19.6657 

61529.9 

103.6336 

301187. 7 

-91527.6 

-1 52673.5 

6.3991 

-424639.7 

5.0002 

3600 

19.6768 

63497.0 

104.1878 

311578.9 

-89560.4 

-152798.2 

6.1342 

-424700.0 

4.2637 

3700 

19.6871 

65465.2 

104.7270 

322024.7 

-87592.2 

-152927.5 

5.3834 

-42476 1.9 

3.5668 

3800 

19.6965 

67434.4 

105.252 2 

332523.8 

-85623.1 

-153061.1 

5.6456 

-424825.3 

2.9065 

3900 

19.7053 

69404.5 

105.7639 

343074. 7 

-83653.0 

-153199.0 

5.4198 

-424890.4 

2.2800 

4000 

19.7135 

71375.5 

106.2629 

353676.2 

-81682.0 

-153341. 1 

5. 2051 

-424957.2 

1.6848 

4100 

19.7210 

73347.2 

106. 7498 

364326.9 

-79710.3 



-425025.8 

1.1184 

4200 

19.7280 

75319.7 

107. 2251 

375025.7 

-77737.8 



-425096.2 

0.5790 

4 300 

19.7346 

77292.8 

107.6894 

385771.6 

-75764.7 



-425168.4 

0.0645 

4400 

19.7407 

79266.6 

108. 1431 

396563. 3 

-73790.9 



-425242.5 

-0.4266 

4500 

19. 7465 

81240.9 

108.5868 

407399.8 

-71816.6 



-425318.3 

-0.8960 

4600 

19.7518 

83215.8 

109.0209 

418280.3 

-69841.6 



-425396.0 

-1.3451 

4700 

19.7568 

85191.3 

109.4457 

429203.7 

-67866. 2 



-425475.5 

-1.7751 

4800 

19.7616 

87167.2 

109.8617 

440169.2 

-65890.3 



-425556.7 

-2. 1873 

4900 

19.7660 

89143.6 

110.2693 

451175.8 

-63913.9 



-425639. 7 

-2.5827 

5000 

19.7702 

91120.4 

110.6686 

462222.8 

-61937.1 



-425724.5 

-2.9625 

5100 

19.7741 

93097.6 

111.0602 

473309.2 

-59959.9 



-425810.9 

-3.3273 

5200 

19.7779 

95075.2 

111.4442 

484434.5 

-57982.3 



-425899.1 

-3.6783 

5300 

19.7814 

97053.2 

111.8210 

495597. 9 

-56004.3 



-425988.8 

-4.0160 

54C0 

19.7847 

99031. 5 

112. 1907 

506798.5 

-54026.0 



-426080. 1 

-4.3413 

5500 

19.7878 

101010. 1 

112. 5538 

518035.6 

-52047.4 



-426173.0 

-4.6549 

5600 

19.7908 

102989.0 

112.9104 

529309.0 

-50068.4 



-426267.4 

-4.9573 

5700 

19.7936 

104968.3 

113.2607 

540617.6 

-48G89. 2 



-426363.3 

-5.2492 

5800 

19.7963 

106947.8 

113.6050 

551961.0 

-46109.7 



-426460.6 

-5.5311 

5900 

19.7989 

108927.5 

113.9434 

563338.4 

-44130.0 



-426559.3 

-5.8034 

6000 

19.8013 
: 

110907.5 

114.2762 

574749. 5 

-42150.0 



-426659.4 

-6.0668 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(79) COFCl (gas); molecular weight, 82.468 


7 ; 

°K 

r° 

cal/mole °K 

H f~ H ( Si 

cal/mole 

9° 

cal/mole °K 

3), 

cal/mole 

H f . 

cal/mole 

Formatron from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

i°g, 0 K f 

AHf , 
cal/mole 

\oq ]0 K 

0 


0 


0 

-104695.1 

-101255.0 


-377134.7 


10 c 

8.2233 

799.2 

55.3066 

4731.5 

-103896.0 

-101512.7 

219.9781 

-378428.6 

810.5126 

200 

10.3494 

1718.4 

61.5928 

1C600.1 

-102976.7 

-101732.0 

108.9536 

-379594.2 

396.4949 

298.15 

12.5233 

2845.1 

66.1472 

16876.7 

-101850.0 

-101850.0 

72.3387 

-380516.3 

259.8000 

300 

12.5589 

2868.3 

66.2248 

16999.1 

-101826.8 

-101851.4 

71.8783 

-380531.7 

258.0800 

4C0 

14.1990 

4210.7 

70.0752 

23819.4 

-100484.4 

-101910.9 

53.3240 

-381275.5 

188.7153 

500 

15.3501 

5693.2 

73.3784 

30996.0 

-99001.9 

-101942.6 

42.1865 

-381873.9 

147.0220 

600 

16.2735 

7278.5 

76.2663 

38481.3 

-97416.6 

-101962.2 

34.7596 

-382361.4 

119.1866 

700 

16.9410 

8940.7 

78.8273 

46238.4 

-95754.4 

-101977.5 

29.4538 

-382763.0 

99.2809 

800 

17.4529 

10661.5 

81.1244 

54238.0 

-94033.6 

-101990.3 

25.4739 

-383097.1 

84.3372 

900 

17.8505 

12427.5 

83.204C 

62456.0 

-92267.6 

-102000.7 

22.3781 

-383378.0 

72.7049 

1000 

18.1634 

14228.8 

85.1015 

70872.7 

-90466.3 

-102008.7 

19.9012 

-383616.4 

63.3928 

1100 

18.4126 

16058.1 

86.8448 

79471.2 

-88637.0 

-102015.1 

17.8745 

-383820.8 

55.7694 

1200 

18.6134 

1 7909 • 7 

88.4558 

88237.3 

-86785.4 

-102021.5 

16.1855 

-383997.5 

49.4134 

1300 

18.7770 

19779.5 

89.9524 

97158.6 

-84915.6 

-102029.5 

14.7562 

-384151.6 

44.0330 

140 0 

18.9118 

21664.2 

91. 3490 

106224.4 

-83030.9 

-102040.0 

13.5310 

-384287.2 

39.4194 

1500 

19.0239 

23561.1 

92.6577 

115425.4 

-81134.0 

-102053.6 

12.4690 

-384407.3 

35.4196 

1600 

19.1180 

25468.4 

93.8886 

124753.4 

-79226.7 

-102070.8 

11.5397 

-384514.5 

31.9188 

1700 

19.1977 

27384.3 

95.0501 

134200.8 

-773 1 C . 9 

-102091.8 

10.7195 

-384611.1 

28.8290 

1800 

19.2656 

29307.5 

96.1493 

143761.3 

-75387.6 

-102116.9 

9.9903 

-384698.7 

26.0819 

1900 

19.3240 

31237. 1 

97.1926 

153428.8 

-73458.0 

-102146.6 

9.3377 

-384778.9 

23.6234 

2000 

19.3745 

33172.1 

98.1851 

163198. 1 

-71523.1 

-102181.2 

8.7501 

-384852.9 

21.4103 

2100 

19.4184 

35111.8 

99.1315 

173064.3 

-69583.4 

-102220.8 

8.2184 

-384921.9 

19.4076 

2200 

19.4569 

37055.6 

ICO. 0357 

183023.0 

-67639.6 

-102265.3 

7.7347 

-384986.8 

17.5867 

2300 

19.4907 

390C3.0 

ICO. 9014 

193070.2 

-65692.1 

-102314.8 

7.2929 

-385048.3 

15.9238 

24 CO 

19.5206 

40953.6 

1C 1 . 73 1 5 

203202.1 

-63741.5 

-102369.2 

6.8878 

-385107.3 

14.3993 

2500 

19.5472 

42907.0 

102. 5290 

213415.4 

-61788.1 

-102428.5 

6.5148 

-385164.3 

12.9965 

2600 

19.5709 

44862.9 

103.2961 

223706.9 

-59832.2 

-102492.6 

6.1703 

-385220.0 

11.7014 

2700 

19.5922 

46821.1 

1C4.035 1 

234073.7 

-57874.0 

-102561.5 

5.8511 

-385274.7 

10.5021 

2800 

19.6113 

48781.3 

104.7480 

244513.0 

-55913.8 

-102635.1 

5.5546 

-385329.0 

9.3883 

2900 

19.6285 

50743.3 

1C5.4365 

255022.5 

-53951.8 

-102713.5 

5.2782 

-385383.2 

8.3512 

3000 

19.6441 

527C6.9 

1C6. 1022 

265599.6 

-51988.2 

-102796.7 

5.0201 

-385437.5 

7. 3830 

3 ICO 

19.6582 

54672.1 

106.7465 

276242.2 

-50023.1 

-102884.6 

4.7785 

-385492.4 

6.4772 

3200 

19.6711 

56638.5 

107.3709 

286948.2 

-48056.6 

-102977.1 

4.5517 

-385548.0 

5.6279 

3300 

19.6629 

586C6.2 

1C 7 . 976 4 

297715.7 

-46088.9 

-103074.2 

4.3385 

-385604.6 

4.8300 

34C0 

19.6537 

60575.1 

108.5641 

308542.9 

-44120.0 

-103175.6 

4. 1376 

-385662.3 

4.0788 

3500 

19.7C35 

62544.9 

109.1351 

319428.0 

-42150.2 

-103281.4 

3.9481 

-385721.3 

3.3705 

3600 

19.7126 

64515.8 

109.6903 

330369.4 

-40179.4 

-103391.3 

3.7688 

-385781.7 

2.7015 

3700 

19.7210 

66487.5 

110.2305 

341365.6 

-38207.7 

-103505.6 

3.5991 

-385843.6 

2.0685 

3800 

19.7288 

68459.9 

110.7566 

352415.0 

-36235.2 

-103624.0 

3.4381 

-385907.1 

1.4687 

39C0 

19.7359 

70433.2 

111.2691 

363516.4 

-34261.9 

-103746.5 

3.2852 

-385972.4 

0.8996 

4000 

19.7426 

724C7. 1 

111.7689 

374668.4 

-32288.0 

-103873.0 

3.1398 

-386039.3 

0.3588 

4100 

19.7488 

74381.7 

112.2565 

385869.8 

-30313.4 



-386108.0 

-0.1556 

42CC 

19.7545 

76356.9 

112.7324 

397119.3 

-28338.3 



-386178.6 

-0.6457 

4300 

19.7599 

78332.6 

113.1973 

408415.9 

-26362.5 



-386250.9 

-1.1130 

4400 

19.7649 

80308.8 

113.6517 

419758.4 

-24386.3 



-386325.1 

-1.5592 

4500 

19.7696 

82285.5 

114.0959 

431145.9 

-22409.6 



-386401.0 

-1.9857 

4600 

19.7739 

84262.7 

114.5304 

442577.3 

-20432.4 



-386478.8 

-2.3936 

4700 

19.7780 

86240.3 

114.9557 

454051.7 

-18454.8 



-386458.5 

-2.7843 

4800 

19.7819 

88218.3 

115.3722 

465568.1 

-16476.8 



-386639.8 

-3. 1588 

4900 

19.7855 

90196.7 

115.7801 

477125.8 

-14498.4 



-386723.0 

-3.5181 

5000 

19 . 7 e89 

92175.4 

116. 1799 

488723.9 

-12519.7 



-386H07.9 

-3.8631 

5100 

19.7522 

94154.5 

116.5718 

500361.5 

-10540.6 



-386H94.5 

-4.1947 

5200 

19.7552 

96133.8 

116.9561 

512038.0 

-8561.3 



-386982.7 

-4.5135 

5300 

19.7981 

98113.5 

117.3332 

523752.5 

-6581.6 



-387072.6 

-4.8204 

5400 

19.8C08 

1C0093.5 

117.7033 

535504.4 

-4601.7 



—387164.0 

-5.1160 

5500 

19.8C33 

1C2073.7 

118.0667 

547292.9 

-2621.5 



-387257.1 

-5.4009 

5600 

19.8C58 

104054. 1 

118.4235 

559117.5 

-641.0 



-387351.6 

-5.6757 

5700 

19.8081 

1C6034. 8 

118.7741 

57C977.5 

1339.7 



-387447.6 

-5.9410 

58C0 

19.8103 

108015.7 

119.1186 

582872.1 

3320.6 



-387545.0 

-6.1971 

5900 

19.8124 

109996.9 

119.4573 

594R01.0 

5301.7 



-387643.9 

-6.4447 

60C0 

19.8143 

111978.2 

119.7903 

606763.4 

7283.1 



-387744.0 

-6.6840 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(80) COS (gas); molecular weight, 60.077 


T, 

°K 

Cp, 

cal/mole °K 

H f H 6> 

cal/mole 

9 ° 

^T' 

cal/mole °K 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) f , 
cal/mole 

lo g IQ K f 

A Hf, 
cal/mole 

o 

o 

o 






^mo c 




100 

7.0772 

697.0 

46. 3772 

3940. 7 

- 34475.9 

- 32659. 8 

76.2710 

-3 2 86 10. 2 

706.6696 

200 

8.4763 

1466.7 

51.6558 

8864.5 

- 33706.2 

- 32708.4 

40. 5709 

- 329437. 9 

347.2381 

298.15 

9.9165 

2372.9 

55.3231 

14121.7 

- 32800.0 

- 32800.0 

28.7918 

- 330098.3 

228.6276 

300 

9. 9393 

2391 . 3 

55 . 3846 

14224. 1 

-3278 1.6 

- 32801.8 

28.6433 

- 330109.3 

22 7. 1355 

°400 

10.9576 

3439.3 

58.3924 

19917. 7 

- 31733.6 

“ 33454.4 

22.6486 

- 330638. 0 

166.97 19 

500 

11. 6861 

4573.2 

60.9198 

25686.7 

- 30599.7 

- 33942.8 

18.9699 

- 331061.3 

130.8210 

600 

12.2471 

5771.0 

63. 1020 

32090.2 

- 29401.9 

- 34356.7 

16.4828 

- 331405. 7 

106.6921 

700 

12.6972 

7019.0 

65.0249 

38498.5 

- 281 53.9 

- 34721.6 

14.6859 

- 331688.8 

89. 4408 

800 

13.0645 

8307.6 

66.7451 

45038.5 

- 26865 . 2 

- 35062.1 

13.3246 

- 331923.0 

76. 4922 

900 

13. 3665 

9629.7 

68. 3019 

51842.0 

- 25543.2 

- 35403. 3 

12.2554 

- 332117.9 

66. 4145 

1000 

13.6164 

10979.2 

69. 7236 

58744.3 

- 24193. 7 

- 35743. 7 

11.3917 

- 332280. 7 

58.3480 

1100 

13.8246 

12351.6 

71.0314 

65783.0 

- 22821.3 

- 36082.7 

10.6783 

- 33241 7.3 

51 . 7452 

1200 

13.9994 

13743.0 

72.2420 

72947.4 

- 21429.9 

- 36420.7 

10.0782 

- 332532. 1 

46 . 2407 

1300 

14. 1474 

15150.6 

73.3686 

80228.6 

- 20 C 22.3 

- 36758.6 

9.5657 

- 332629.0 

41.5816 

1400 

14.2739 

16571.8 

74.4218 

87618.7 

- 18601.1 

- 37097.0 

9. 1223 

- 332710.8 

37.5870 

1500 

14.3830 

18004.8 

75.4104 

95110. 8 

- 17168 . 1 

- 37436.3 

8 . 7345 

- 332780.2 

34.1242 

1600 

14 .4779 

19447.9 

76.3417 

102698.8 

- 15725.0 

- 37776.5 

9.3921 

- 332839.1 

31 . 0937 

1700 

14.5613 

20900.0 

77.2220 

110377.4 

- 14272.9 

- 38117.7 

8 . 08 73 

- 332889.3 

28. 4193 

1800 

14.6352 

22359.9 

78 . 0^64 

1 18141.7 

- 12813.0 

- 38460.3 

7.8138 

- 332932.5 

26 . 041 8 

1900 

14.7011 

23826.7 

7 8 . 8'49 5 

125987. 3 

- 11346. 2 

- 38304. 6 

7.5670 

- 332970.0 

23.9142 

2000 

14.7605 

25299.9 

79.605 1 

133910.3 

- 9873.0 

- 39180.3 

7. 3429 

- 333003.0 

21.9992 

2100 

14.8143 

26778. 7 

80.3266 

141907.2 

- 8394.2 

- 39439.0 

7.1383 

- 333032.4 

20 .2664 

2200 

14.8635 

28262.6 

81.0169 

149974.6 

- 6910.3 

- 39849.2 

6.9506 

- 333059. 3 

18.6910 

2300 

14.9087 

29751.2 

81.6786 

1 58109.6 

- 5421 . 7 

- 40201.2 

6.7777 

- 333084.4 

17.2524 

2400 

14.9505 

31244.2 

82.3140 

166309.5 

- 3928. 7 

-40535 .2 

6. 61 79 

- 333106.3 

15.9337 

2500 

14.9894 

32741.2 

82.9251 

174571 . 6 

- 2431. 7 

- 40911.0 

6.4695 

- 333131.7 

14. 7204 

2600 

15 .0258 

34242.0 

83.5133 

182893.7 

- 930.9 



- 333155.1 

13.6003 

2700 

15.0601 

35746. 3 

84 .0815 

191273.7 

573.4 



- 3331 79.0 

12. 5631 

2800 

15.0924 

37254.0 

84.6298 

199709.4 

2081.1 



- 333203.6 

11.5999 

290 C 

15.1231 

38764.8 

85 . 1 599 

208199.0 

3591. 9 



- 333229. 3 

10.7031 

3000 

15. 1523 

40278 . 5 

85.6731 

216740.8 

5105.6 



- 333256. 3 

9.8660 

3100 

15.1 803 

41795.2 

86.1704 

225333. 1 

6622. 3 



- 333284.9 

9.0829 

3200 

15 . 2 C 71 

43314.5 

86. 6528 

233974.4 

8141.7 



- 333315.2 

0.3486 

3300 

15.2329 

44836.6 

87.1211 

242663.2 

9663.7 



- 333347.2 

7. 6588 

3400 

15.2578 

46361.1 

87.5763 

251398. 2 

11188.2 



- 333381.1 

7.0095 

3 500 

15.2819 

47888. 1 

88.0189 

260170.1 

12715.2 



- 333416.9 

6.3972 

3600 

15.3053 

49417.5 

88.4497 

269001.6 

14244.6 



- 333454.7 

5.8189 

3700 

15.3280 

50949.1 

86.8694 

277867. 6 

15776 .2 



- 333494.4 

5.2718 

3800 

15.3502 

52483.0 

89.2785 

286775.1 

17310.2 



- 333536 . 0 

4 . 7634 

3900 

15.37 IB 

54019.2 

89.6775 

295723.0 

18846.3 



- 333579.5 

4 . 261 b 

4000 

15. 3930 

55557.4 

90.0669 

304710. 3 

2 03 84 .5 



- 333624. 8 

3.7942 

41 00 

15.4137 

57097.7 

90.4473 

313736.1 

21924.8 



- 333671.9 

3. 3496 

4200 

15.4341 

58640.1 

90.8189 

322799.4 

23467.2 



- 333720.6 

2.9261 

4300 

1 5.4540 

60184.5 

91.1824 

331899.6 

25011.6 



- 333771.0 

2.5222 

4400 

15.4737 

61 730.9 

91.5379 

341035.7 

26558.0 



- 333822.9 

2. 1366 

4500 

15.4930 

63279. 3 

91.8858 

350206.9 

28106 .4 



- 333876.3 

1. 7682 

4600 

15.5121 

64829.5 

92.2265 

359412.6 

29656. 6 



- 333930. 9 

1 . 4156 - 

4700 

15.5309 

66381.7 

92.5604 

368652 .0 

31208.8 



- 333986.9 

L .0781 

4800 

15.5495 

67935.7 

92.8875 

377924.4 

32762.8 



- 334043.9 

0. 7545 

4900 

15. 5678 

6949 l . 6 

93.2083 

387229.3 

34318. 7 



- 334102.0 

Q . 4441 

5000 

15.5860 

71049.2 

93.5230 

396565.9 

35876.4 



- 334 161.1 

0 . 146 i 

5100 

15.6040 

72608.7 

93.8318 

405933.7 

3 7435.9 



- 334221 . 0 

“ 0. 1403 

5200 

15.6218 

741 70.0 

94.1350 

4153 32. 1 

38997. 1 



- 334-28 1. 6 


5300 

15.6394 

75733.1 

94. 432 8 

424760.5 

40560.2 



- 334342.9 

- 0.6809 

5400 

15 .6 569 

7 729 7.9 

94.725 3 

434218.4 

42 125 .0 



- 334404. 7 

- 0.9362 

5 500 

15.6743 

78864.5 

95.0127 

443705.4 

43691.6 



- 334467.0 

- 1.1823 

5600 

15.6515 

80432 . 8 

95.2953 

453220.8 

45259.9 



- 334529. 7 

- 1.4196 

5 700 

15.7086 

82002.8 

95.5732 

462764.3 

46829.9 



- 334692.7 

- 1 . 6487 

5 800 

15.7256 

83574.5 

95. 8465 

472335. 3 

48401.6 



- 334655.9 

- 1 .8699 

5900 

15. 7425 

85147.9 

96. 1155 

481933.4 

49976.0 



- 334719.2 

- 2. 0836 

6 000 

15.7592 

86723.0 

96.3802 

491 558.2 

51550.1 



- 334782.5 

- 2.2903 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Meltina point of 
S, 388.357° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(8l) CP (gas); molecular* weight, 42.986 


T, 

°K 

r° 

cal/mole °K 

h t~ h O' 

col/moie 

C° 

cal/mole °K 

cal/mole 

"r> 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) f , 
cal/mole 

£ 

o 

CP 



0 



0 


0 

84437.3 

85970.8 


- 159000.0 


100 

6.9566 

694 . 8 

44.0246 

3707. 6 

85132.2 

86437.8 

- 180.2385 

- 159372.2 

343.5244 

20 C 

6.9808 

1391.1 

48.8498 

8378.9 

85828.4 

86515.2 

- 85. 7342 

- 159675.4 

169.2501 

298 . IS 

7. 1492 

2083.1 

51.6627 

13320.2 

86520.4 

86520.4 

- 54- 6089 

- 159960.5 

1 1 1 . 76 79 

300 

7. 1539 

2096. 3 

51.7069 

13415.8 

86533.6 

86519.4 

- 54.2178 

- 159965.6 

111 - 

a aoo 

7.4466 

2825.9 

53. 8038 

18695.6 

87263.2 

86228.9 

- 33.4930 

- 160230.6 

81 . 8902 

500 

7.7416 

3585 .6 

55.4978 

24163.3 

88022.9 

86045.4 

- 29. „796 

- 160465 . 1 

6 4 • 3 6 9 B 

600 

7.9892 

4372.6 

56.9320 

29786. 6 

88809.9 

85831.0 

- 22. 8189 

- 160672 . 1 

52 . 67 j 2 

700 

8.1849 

5181.7 

58.1788 

35543. 5 

89619.0 

85591 . 8 

- IB * 35 B 6 

- 160356.9 

44.31 83 

800 

8.3385 

6008.2 

59.2822 

41417.6 

90445.5 

85334 . 1 

- 15.0232 

- 161024.2 

38-0277 

900 

8.4629 

6843. 4 

60.2717 

47396.1 

91285.8 

8 5063*4 

- 12.4370 

-1 61177.8 

33 . 13/9 

1000 

8.5699 

7700.2 

61. 1690 

53468.9 

92137.5 

84784.2 

- 10.3747 

- 161319.8 

2 >.2225 

1100 

8.6692 

8562.2 

61.9905 

59627.4 

92999 .5 

84499.5 

- 8. 6930 

- 161451.6 

26.0162 

1200 

8.7684 

9434.0 

62.749 1 

65864.9 

93871.4 

342 11.4 

- 7.2963 

-1615 73 .3 

23.3422 

1300 

8.8724 

10316.0 

63 . 4550 

72175.5 

94753. 3 

83921.4 

- 6 . 1186 

- 161685 . 6 

21.0780 

1400 

8.9841 

11208.7 

64.1165 

78554.4 

95646.1 

8 3631 . 7 

- 5. 1126 

- 161787.2 

19. 1359 

1500 

9. 1045 

12113. 1 

64.7404 

84997.5 

96550.4 

83344.4 

- 4.2437 

- 161877. 8 

17.4518 

1600 

9.2332 

13029.9 

65. 3321 

91501.4 

97467.3 

83061.6 

- 3.4861 

- 161 956 . 9 

15.9774 

1700 

9.3686 

13960.0 

65.8959 

98063.0 

9839 7. 3 

82784. 9 

- 2. 3198 

- 162024.2 

14.6759 

1800 

9.5087 

14903. 8 

66.4353 

104679.8 

99341 . 1 

82515.8 

- 2.2295 

- 162079.6 

1 3. 5185 

1900 

9. 6510 

15861.8 

66.9532 

111349.4 

100299. 1 

82255 . 1 

- 1.7031 

- 1 62 123.5 

12.482 7 

2000 

9.7932 

16834.0 

67.4519 

118069.8 

101271.3 

82003.2 

- 1.2307 

- 162156.4 

11 . 55 o 2 

2100 

9.9328 

17820.3 

67.9331 

124839.2 

102257.7 

81760.4 

- 0.8047 

- 162179.2 

10.7064 

2200 

10.0677 

18820.4 

68.3983 

131655.9 

103257. 7 

81527.2 

- 0.4185 

- 162192.8 

9.9392 

2300 

10.1963 

19833.7 

68.8487 

138518.3 

104271.0 

81303.3 

- 0. 0668 

- 162198.7 

9 . 238 / 

2400 

10. 3170 

20859.4 

69.2852 

1 45425. 1 

105296.7 

81088.3 

0.2546 

- 162198.3 

8. 5965 

2 500 

10.4287 

21896.8 

69.7087 

152374.9 

106334. 1 

80881.7 

0.5496 

- 162192.9 

8.0058 

2600 

10.5308 

22944.8 

70.1197 

159366.4 

107382.2 



- 162184. 3 

7.4605 

2700 

10.6229 

24002.6 

70.5 189 

166398.5 

10 B 439.9 



- 162173.8 

o .9556 

2800 

10.7046 

25069.1 

70.9068 

173469.9 

109506.4 



- 1 62 163. 1 

6. 4868 

2900 

10.7762 

26143.2 

71.2837 

180579.5 

110580. 5 



- 162153.6 

6.0504 

3000 

10.8379 

27224.0 

71.6501 

187726.2 

111661 .3 



- 162146.5 

5.6431 

3100 

10. 8901 

28310.4 

72.0063 

194909. 1 

1 12747.8 



- 162143.3 

5.2620 

3200 

10.9333 

29401.7 

72. 3528 

202127.2 

113839.0 



- 162144.9 

4.9048 

3300 

10.9682 

30496. 8 

72 .6898 

209379.4 

114934.2 



- 162152.4 

4.5693 

3400 

10.9953 

31595.1 

73.0176 

216664.8 

116032.4 



- 162166.6 

4. 2534 

3500 

11.0153 

32695.6 

73.3366 

223982.6 

117133.0 



- 1 62188.3 

3.9556 

36 00 

11.0290 

33797.9 

73.6472 

231331.9 

118235.3 



- 162218.1 

3.6743 

3700 

11.0369 

34901.3 

73.9495 

238711.8 

1 19338.6 



- 162256.4 

3.4081 

3800 

11.0398 

36005. 1 

74. 2438 

246121.5 

120442.5 



- 162303.7 

3.1559 

39 C 0 

11.0383 

37109.1 

74. 5306 

253560.3 

121546.4 



- 162360.2 

2.9165 

4000 

11. 0329 

38212.7 

74 . 810 C 

261027.4 

122650.0 



- 162426.0 

2.6890 

4100 

11.0242 

39315.5 

75.0823 

268522.0 

123752.9 



- 162501.3 

2.4725 

4200 

11.0127 

40417. 4 

75.3479 

276043.6 

124854. 8 



- 162586.0 

2.2662 

4300 

10.9988 

41518.0 

75.6068 

283591.4 

125955. 3 



- 162680.0 

2.0694 

4400 

10.9830 

42617.1 

75. 8595 

291164.8 

127054.5 



-16278 3. 2 

1.8814 

4500 

10.9657 

43714.6 

76. 106 1 

293763.1 

128151.9 



- 162895.4 

1.7017 

4600 

10.9472 

44810.2 

76. 3470 

306385.8 

129247.6 



- 163016.4 

1.5297 

4700 

10.9277 

45904.0 

76.5822 

314032.3 

130341.3 



- 163145. 7 

1.3648 

4800 

10.9076 

46995.7 

76. 8120 

321702.1 

131433.1 



- 163283.2 

1.2067 

4900 

10.8871 

48085.5 

77.0367 

329394.5 

132522.8 



- 163428.5 

1 . 0549 

5000 

10.8664 

49173.2 

77.2565 

337109.2 

133610.5 



- 163581.2 

0.9091 

5100 

10.8457 

50258.8 

77.4715 

344845.7 

134696.1 



- 163740.8 

0.7688 

5200 

10. 8251 

51342.3 

77.6819 

352603.4 

135779.6 



- 163907. 1 

0.6338 

5300 

10.8048 

52423.8 

77.8879 

360381.9 

136861.1 



- 164079.6 

0.5038 

5400 

10.7848 

53503.3 

78.0896 

368180.8 

137940.6 



- 164258.0 

0 . 3/34 

5500 

10.7654 

54580. 8 

78.2874 

375999. 7 

139018.1 



- 164441.7 

0.2575 

5600 

10.7465 

55656.4 

78.4812 

383838.2 

140093.7 



- 164630.4 

0. 1408 

5700 

10.7281 

56730 . 1 

78.6712 

391695 . 8 

141167.4 



- 164823. 7 

0.0280 

5800 

10.7105 

57802.0 

78.8576 

399572.3 

142239.4 



- 165021.2 

- 0. 081 0 

5900 

10.6935 

58872.2 

79.0406 

407467.2 

143309.5 



- 1 65222.6 

- 0.1865 

6000 

10.6773 

59940.7 

79.2202 

415380.3 

144378.1 



- 165427. 5 

- 0.2885 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
P, 317.30° K. 
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TABLE III. - Continued. ■ THERMODYNAMIC PROPERTIES 


(82) CS (gas)} molecular weight, 44.077 


T t 

°K 

cal/mole °K 

H f~ H 6 . 

cai/mole 

CO 

cal/moie °K 

cal/mole 

H r< 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A//f V. 
cal/mole 

£ 

o 

a» 

o 

A Hf, 
cal/mole 

l0 9|0 K 

c 


o 








1 GO 

6.9565 

694.8 

42.6705 

3572.2 

53283.1 

54408*6 

-110.2945 

-182374.6 

393.3722 

200 

6 • 97 55 

1390.9 

47.4945 

8108. 1 

53979.2 

54634.3 

-50.72 72 

-132718.4 

193.9506 

298.15 

7. 1227 

2081.4 

50.302G 

12916. 1 

54669.7 

54669.7 

-31.0645 

-183071.9 

128.1691 

500 

7. 1270 

2094. 6 

50. 3460 

13009.2 

54682.9 

54669.2 

-30.8176 

-183078.4 

127.3416 

a 400 

7.4021 

2820.5 

52.4325 

18152.5 

55408.8 

54049.7 

-20.8787 

-183411.3 

93.9721 

500 

7.6911 

3575.4 

54.1157 

23482. 5 

56163.7 

53547.7 

-14.9963 

-183703.2 

73.9157 

600 

7.9397 

4357.4 

55.5407 

28967.1 

56945.7 

53095. 7 

-11. 1112 

-183957.0 

60.5246 

700 

8. 1 386 

5161.7 

56.7802 

34584.4 

57750.0 

52676.0 

-8.3590 

-134179.9 

50.9472 

800 

8 . 2944 

5983.6 

57. 8775 

40318.4 

58571.9 

52267.7 

-6.3109 

-184378.7 

43. 7558 

900 

8.4163 

6819.4 

58.8618 

46 156*2 

59407.7 

51847.3 

-4.7305 

-184558.8 

38. 1567 

1 CCO 

3.5127 

7666.1 

59.7537 

52087.7 

60254.4 

51417.7 

-3.4766 

-184724.3 

33.6733 

HOC 

8.5899 

8521.3 

60.5688 

58104.4 

61109.6 

50981.2 

-2.4592 

-184878.3 

30.0018 

1200 

8.6525 

9383.5 

61.3190 

64199. 3 

61971.9 

50538.2 

-1.6187 

-185023.2 

26.9398 

1300 

8.7C41 

10251.4 

62.0137 

70366.3 

62839.8 

50089.0 

-0.9138 

-185160.9 

24.3469 

1400 

8.7472 

11124.1 

62.6603 

76600. 4 

63712.4 

49634.0 

-0.3150 

-185292.8 

22.1227 

1500 

8.7836 

12000. 7 

63.2651 

82897.0 

64589.0 

49173.6 

0. 1992 

-185420.2 

20.1938 

1600 

8.8149 

12880.6 

63.833C 

89252.2 

65468.9 

48708.7 

0.6449 

-185544.1 

18. 5049 

1700 

8.8420 

13763. 5 

64.3682 

95662.5 

66351.8 

48239.8 

1.0344 

-185665.6 

17.0136 

1800 

8.8658 

14648.9 

64.8743 

102124.9 

67237.2 

47767.0 

1.3773 

-185785.4 

1 5. 6872 

1 9C0 

8.8869 

15536.6 

65.3542 

108636.5 

68124.9 

47290. 8 

1.6810 

-185904.2 

14.4997 

2000 

8. 9057 

16426.2 

65.8106 

115194.9 

69014.5 

46811.1 

1.9516 

-186022.9 

13.4302 

2100 

8.9227 

17317.6 

66.2455 

121797.9 

69906.0 

46328.2 

2.1939 

-186141.9 

12.4620 

2200 

8.9382 

18210.7 

66. 6609 

128443.4 

70799.0 

45842.8 

2.4120 

-186261.8 

11.5812 

2 30C 

8. 9523 

19105.2 

67.0586 

135129.5 

71693.6 

45354.9 

2.6089 

-186383. 1 

10.7765 

2400 

8.9654 

20001. 1 

6 7.4399 

141854.6 

72589. 5 

44864.9 

2.7875 

-186506.0 

10.0383 

2 500 

8.9776 

20898.3 

67.8061 

148617.0 

73486.6 

44372.9 

2.9501 

-186631.1 

9.3588 

2600 

3.9890 

21796.6 

68.1584 

155415.3 

74384.9 



-186758.4 

8.7311 

2700 

8.9997 

22696. 1 

68.4979 

162248.2 

75284.4 



-186888.3 

8.1495 

2 800 

9.0098 

23596.5 

68. 8254 

169114. 5 

76184.9 



-187020. 9 

7.6091 

2900 

9.0194 

24498.0 

69.1417 

176012.9 

77086.3 



-187156.3 

7.1055 

3000 

9. 0285 

25400.4 

69.4476 

182942.5 

77988.7 



-187294.6 

6.6352 

3100 

9.0373 

26303.7 

69. 7438 

189902. 1 

78892.0 



-187435.8 

6.1950 

3200 

9.0457 

27207.8 

70.0309 

196890.9 

79796.2 



-187579.9 

5.7819 

3 300 

9.0538 

28112.8 

70.3093 

203908.0 

80701.1 



-187726.9 

5.3935 

3400 

9.0617 

29018.6 

70. 5797 

210952.5 

81606.9 



-187876.7 

5.0277 

3500 

9.0693 

29925.2 

70. 8425 

218023.7 

82513.5 



-188029.3 

4.6826 

3600 

9. 0768 

30832.5 

71.0981 

225120.8 

83420.8 



-188184.5 

4.3563 

3 700 

9.0840 

31740.5 

71. 3469 

232243. 1 

84328.8 



-188342.3 

4.0474 

3800 

9.0912 

32649.3 

71.5893 

239390.0 

85237.6 



-188502.6 

3.7546 

3900 

9.0982 

33558.7 

71 . 8255 

246560.8 

86147.0 



-188665.2 

3.4765 

4000 

9. 1051 

34468.9 

72.0559 

253754.9 

87057.2 



-188830.0 

3.2121 

4100 

9. 1120 

35379.8 

72.2809 

260971.8 

87968.1 



-188996.8 

2. 9603 

4200 

9.1188 

36291.3 

72.5005 

268210.9 

88879.6 



-189165.6 

2 . 72 04 

4300 

9.1257 

37203.5 

72.7152 

275471.7 

89791.6 



-189336.2 

2.4914 

4400 

9.1325 

38116.4 

72.9250 

2 82753.8 

90704.7 



-189508.4 

2. 2726 

4 500 

9.1394 

39030.0 

73. 13C4 

290056.6 

91618.3 



-189682.1 

2.0633 

4600 

9. 1463 

39944.3 

73.3313 

297379.7 

92532.6 



-189857.2 

1.8629 

4700 

9. 1533 

40859.3 

73.5281 

304722.7 

93447.6 



-190033.5 

1.6709 

4eoo 

9.1604 

41775.0 

73.7209 

312085. 2 

94363.3 



-190210.9 

1.4868 

4900 

9. 1677 

42691.4 

73.9098 

319466. 7 

95279.7 



-190389.3 

1.3100 

5000 

9.1751 

43608.5 

74.0951 

326867.0 

96196.8 



-190568.5 

1.1400 

5100 

9.1827 

44526.4 

74.2769 

334285.6 

97114.7 



-190748.3 

0.9767 

5200 

9. 1906 

45445. 1 

74. 4553 

341722. 3 

98033.4 



-190928.8 

0.8194 

5 300 

9. 1986 

463 64 • 5 

74. 6304 

349176.6 

98952.8 



-191 109.6 

0.6679 

5400 

9.2070 

47284.8 

74.8024 

356648.2 

99873.1 



-191290.8 

0.5219 

5500 

9.2156 

48205.9 

74.9714 

364137.0 

100794.2 



-191472.2 

0.3811 

5 6 00 

9.2246 

49127.9 

75. 1376 

371642.4 

101716.2 



-191653:7 

0. 2452 

5700 

9.2338 

50050. 8 

75.3009 

379164.4 

102639.2 



-191835.2 

0.1139 

5800 

9.2435 

50974. 7 

75.4616 

386702. 5 

103563.0 



-192016.5 

-0.0130 

5900 

9.2535 

51899.6 

75.6197 

394256.6 

104487. 9 



-192197.6 

-0.1357 

6000 

9.2640 

52825.4 

75.7753 

401826.4 

105413.7 



-192378.3 

-0.2544 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
S, 388.357° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(83) CSg (gas)j molecular weight, 76.143 


T, 

°K 

r° 

c p, 

cal/mole °K 

h t~ h 0> 

cal/mole 

C ° 

* T * 

cal/mole °K 

cal/mole 

H fy 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

lo 9 10 K f 

A Hf, 
cal/mole 

f °9| 0 K 

r 


o 



° 5'31 





100 

7.4035 

703 . 2 

47.0115 

3997.9 

26134.6 

28149.1 

- 52.6240 

- Z i 4006 • 7 
- 274872 • 0 

589.0061 


9.4460 

1546.1 

52.7705 

9008.0 

26977.4 

28128.9 

- 21.8585 

- 275606.4 

288.3344 

298. 15 

10.8692 

2548.6 

56.8301 

14395.3 

27980.0 

27980.0 

- 11.7603 

-2 76202. 5 

1 89.0986 

300 

10.8901 

2568.8 

56.8974 

14500.5 

26000.1 

27976.4 

- 11.6342 

- 276212.5 

187.8501 


1 1 .8200 

3707.2 

60.1660 

20359. 2 

29138.5 

26671.0 

- 6.5809 

- 276693.9 

137.5060 

500 

12.4862 

4924.1 

62.8788 

26515.3 

30355. 5 

25693.2 

- 3. 7131 

- 277073. 1 

107.2518 

600 

12.9863 

6198.9 

65.2016 

32922.0 

31630.3 

24877.2 

- 1.8701 

- 277372.6 

8 7.0573 

700 

13. 3672 

7517.4 

67.2333 

39545.9 

32948.8 

24171.8 

- 0.5935 

- 277611.5 

72.6186 

8 CC 

13.6605 

8869.4 

69.0383 

46361.2 

34300.8 

23523.2 

0. 3377 

- 2 77803.9 

61. 7811 

900 

13.8888 

10247.4 

70.6610 

53347.5 

35678.7 

22875.5 

1.0422 

- 277960.8 

53.3467 

1000 

14.0690 

11645.6 

72 . 134 C 

60488.4 

37077.0 

22228.2 

1.5901 

- 278089.9 

46. 5956 

1100 

14.2133 

13060.0 

73.4819 

67770.1 

38491.3 

21581.4 

2.0255 

- 278197.2 

41.0697 

1200 

14.3305 

14487.4 

74.7238 

75181.2 

39918.7 

20934.1 

2. 3776 

- 278287.1 

36.4631 

1 300 

14.4270 

15925.4 

75.8748 

82711.9 

41356.8 

20285.6 

2.6664 

- 2 78363.2 

32.5641 

1400 

14. 5076 

17372.2 

76.9470 

90353.6 

42803. 6 

19635.4 

2.9062 

- 278428.3 

29.2212 

1500 

14.5757 

18826.5 

77.9503 

98099.0 

44257.9 

1 B 983.4 

3.1072 

- 2 78484.7 

26.3234 

1600 

14. 6340 

20287.1 

78.8929 

105941. 6 

45718.4 

18329.7 

3.2772 

- 278534.3 

23.78 73 

1700 

14.6845 

21753.0 

79.7817 

113875.8 

47184.4 

17674. 4 

3.4219 

- 278578.9 

21.5493 

18 00 

14.7287 

23223.7 

80.6223 

121896.4 

48655.1 

17017.6 

3.5458 

- 278619.9 

19.5596 

1900 

14.7677 

24698.6 

81.4197 

129998.8 

50130.0 

16359.1 

3.6525 

- 278658.7 

17. 7791 

2000 

14.8024 

26177. 1 

82 . 178 l 

138179.0 

51608.5 

15698.9 

3.7447 

- 278696.5 

16.1764 

2 100 

14.8337 

27659.0 

82.9010 

146433.2 

53090.3 

15037. 1 

3.8247 

- 278734.2 

14.7261 

2200 

14.8620 

29143.8 

83.5918 

154758.1 

545 75.1 

14374.0 

3.8943 

- 278772.8 

13. 4076 

2300 

14. 8879 

30631.3 

84.2530 

163150.6 

56062.7 

13709.7 

3.9550 

- 278813.0 

12.2035 

2400 

14.9117 

32121.3 

84.8871 

171607.8 

57552.7 

13044.4 

4.0079 

- 278855.5 

11.0995 

2500 

14.9338 

33613.6 

85.4963 

180127.2 

59044.9 

12378.1 

4.0542 

- 278900.7 

10.0838 

2600 

14.9543 

35108.0 

86.0824 

188706. 3 

60539.4 



-2 78949.1 

9 . 1460 

2700 

14.9736 

36604.4 

86.6472 

197343.0 

62035.8 



- 279001.1 

8 . 27/5 

2800 

14.9917 

38102.7 

87.1921 

206035 . 1 

63534.0 



- 279056.9 

7.4709 

2900 

15.0088 

396 C 2.7 

87.7184 

214780.8 

65034.1 



- 279116.7 

6.7198 

3000 

15.0251 

41104.4 

88.2275 

223578 . 2 

66535.8 



- 279180.5 

6. 0186 

3100 

15 .0406 

42607.7 

88.7205 

232425.7 

68039.1 



- 279248.4 

5. 3625 

3200 

15.0554 

44112.5 

89. 1982 

241321.8 

69543.9 



- 279320.5 

4 . 74 72 

3 300 

15.0697 

45618.8 

89.6617 

250264.9 

71050 . 1 



-2 79396.7 

4 . 1691 

3400 

15.0835 

47126.4 

90.1118 

259253.7 

72557.8 



- 279476.9 

3. 6248 

3500 

15.0968 

48635.4 

90.5492 

268286.8 

74066.8 



- 279560. 8 

3.1115 

3600 

15.1097 

50145. 8 

90.9747 

277363.1 

75577.1 



- 279648.6 

2.6265 

3700 

15.1222 

51657.4 

91.3889 

286481.4 

77088.7 



- 279739.9 

2. 1676 

3800 

15. 1344 

53170. 2 

91.7923 

295640.5 

78601.6 



- 2 79834.6 

1.7328 

3900 

15. 1464 

54684.2 

92. 1856 

304839. 5 

80115.6 



- 279932.5 

1 . 3200 

4000 

15.1580 

56199.5 

92.5692 

314077.3 

81630.8 



- 280033. 5 

0.9278 

4100 

15.1694 

57715.8 

92.9436 

323353.1 

83147.2 



- 280137. 3 

0.5546 

4200 

15. 1806 

59233.3 

93.3093 

332665.8 

84664.7 



- 280243.7 

0 . 1990 

4300 

15. 1916 

60752.0 

93.6666 

342014.6 

86183.3 



- 2 80352.5 

- 0. 1402 

4400 

15.2024 

62271.7 

94.0160 

351398.8 

87703.0 



- 280463.6 

- 0.4641 

4500 

15.2131 

63792 .4 

94.3578 

360817.6 

89223.8 



- 280576.6 

- 0.7737 

4600 

15.2236 

65314. 3 

94.6923 

370270 . 1 

90745.6 



- 280691.5 

- 1.0700 

4700 

15.2340 

66837.1 

95.0198 

379755. 8 

92268.5 



- 280 ^ 08.1 

- 1.3538 

4800 

15.2442 

68361 . 1 

95.3406 

389273.9 

93792.4 



- 280926.0 

- 1.6258 

4900 

15.2543 

69886.0 

95.6550 

398823.7 

95317.4 



-28 1045.3 

- L . 8869 

5000 

15.2644 

71411.9 

95.9633 

408404.7 

96843.3 



- 281165. 7 

- 2.1377 

5100 

15.2743 

72938.9 

96.2657 

418016.2 

98370.2 



- 281287.0 

“ 2.3787 

5200 

15.2842 

74466.8 

96.5624 

427657.6 

99898.2 



- 281409.1 

- 2. 6105 

5 300 

15.2939 

75995.7 

96.8536 

437328. 5 

101427.1 



- 281531.8 

“ 2.8337 

5400 

15.3036 

77525.6 

97.1396 

447028.2 

102956.9 



- 281655.1 

- 3.0487 

5500 

15.3133 

79056.4 

97.4205 

456756.2 

104487.8 



- 281778.7 

- 3. 2560 

5600 

15. 3228 

80588.2 

97.6965 

466512 . 1 

106019.6 



- 281902.6 

- 3.4560 

5700 

15.3323 

82121.0 

97.9678 

476295.4 

107552.3 



- 282026.6 

- 3.6491 

5800 

15.3418 

83654.7 

98.2345 

486105.5 

109086.0 



- 282150. 7 

- 3. 8355 

5900 

15.3512 

85189.3 

98.4969 

495942.1 

110620.7 



- 282274.7 

“ 4. 0158 

6000 

15.3605 

86724.9 

98.7549 

505804.7 

112156. 3 



- 282398.5 

- 4.1901 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
S, 388.357° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(84) Cl (gas); molecular weight, 35.457 


T, 

°K 

C Pi 

cal/mole °K 

H f~ H ( 0°. 

cal/mole 

CO 

■V’ 

cal/mole °K 

cal/mole 

H° 

n T> 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

log, 0 Kf 

A Hf, 
cal/mole 

'og. o K 

0 


0 








100 

4.968o 

496. 8 

33.9555 

2898 . 7 

27948.5 

28697.2 

-60.2278 

0 

0 

200 

5.0381 

995.8 

37.4119 

6486.5 

28447.5 

28833.4 

-28.8109 


0 

298. 15 

5.2194 

1499.0 

39.4563 

10264.9 

28950.6 

28950. 6 

-18.4207 


0 

300 

5.2228 

1508.6 

39.4885 

10337.9 

28960.3 

28952.8 

-18.2898 



40 0 

5.3699 

2038. 9 

41.0131 

14366.3 

2949Q.6 

29068.4 

-13.0075 



500 

5.4361 

2579.8 

42.2199 

18530.1 

30031.5 

29182.4 

-9.8254 


0 

600 

b » 44b 1 

3124. 3 

43.2124 

22803.2 

30575.9 

29292.4 

-7.6958 

0 

0 

700 

5.4238 

3667. 9 

44. 0505 

27167.4 

31119.5 

29396. 7 

-6. 1690 

0 

0 

800 

5.3895 

4208.6 

44.7725 

31609.4 

31660.3 

29494. 8 

-5.0199 

0 

0 

900 

5.3514 

4745.6 

45# 405 1 

36119.0 

32197.3 

29586.6 

-4. 1234 

0 

0 

1000 

5.3141 

5278.9 

45.96 70 

40688.1 

32730.6 

29672.6 

-3.4039 

0 

0 

1 100 

5.2796 

5808.6 

46.4719 

43310.5 

33260.2 

29753.5 

-2.8136 

0 

0 

1200 

5.2485 

6334. 9 

46.9299 

49980.9 

33786.6 

29829.6 

-2.3204 

0 

0 

1300 

5.2209 

6858.4 

47.3489 

54695.2 

34310. 1 

29901.6 

-1.9020 

0 

0 

1400 

5.1966 

7379.2 

4 7.7349 

59449.6 

34830.9 

29969. 9 

-1.5426 

0 

0 

1500 

5. 1752 

7897.8 

48.092 7 

64241.2 

35349.5 

30035.0 

-1.2303 

0 

0 

1600 

5.1564 

8414.4 

48.4261 

69067.3 

35866.0 

30097. 1 

-0.9566 

0 

0 

1700 

5. 1398 

8929. 2 

48.7382 

73923. 7 

36380.8 

30156. 5 

-0.7145 

0 

0 

1800 

5. 1252 

9442.4 

49.0315 

78814.3 

36894.1 

30213.6 

-0. 4989 

0 

0 

1900 

5.1123 

9954. 3 

49.3083 

83731.5 

37405.9 

30268.5 

-0.3057 

0 

0 

2000 

5.1008 

10464.9 

49.5702 

88675.5 

37916.6 

3032 l. 4 

-0.1315 

0 

0 

2100 

5.0906 

1U974. 5 

49.8188 

93645.0 

38426. 1 

30372.5 

0.0264 

0 

0 

2200 

5.0814 

11483. 1 

50.0554 

98638.9 

38934.7 

30421.9 

0. 1702 

0 

0 

2300 

5.0733 

11990. 8 

50.2811 

103655.8 

39442.4 

30469.7 

0.3017 

0 

0 

2400 

5.0659 

12497. 7 

50.4969 

108694.7 

39949.4 

30516. 1 

0.4224 

0 

0 

2500 

5.0593 

13004.0 

50.7035 

1 L 3 754. 8 

40455.7 

30561.0 

0. 5337 

0 

0 

2600 

5.0533 

13509.6 

50.9018 

118835.2 

40961.3 

30604.6 

0.6365 

0 

0 

2700 

5.0479 

140 14. 7 

61.0925 

123934.9 

41466.3 

30647.0 

0.7318 

0 

0 

2800 

5.0429 

14519.2 

31.2759 

129053.4 

41970.9 

30688.2 

0.8205 

0 

0 

2900 

5.0364 

15023.3 

31.4326 

134189.9 

42474.9 

30728. 3 

0.9031 

0 

0 

3000 

5.0343 

15526.9 

5» I * 6d! 36 

139343.8 

42978.6 

30767.2 

0.9804 

0 

0 

3100 

5.0305 

16030. 1 

51.7886 

144514.4 

4348 1.8 

30805. 2 

1.0527 

0 

0 

3200 

5.0271 

16533.0 

51.9482 

149701.3 

43984.7 

30842. 1 

l. 1206 

0 

0 

3300 

5.0239 

1 7035.6 

32. 1029 

154903.9 

44487.2 

30878. 0 

1. 1845 

0 

0 

3400 

5. 0209 

17537.8 

32.2528 

160121.7 

44989.5 

30913.0 

1.2446 

0 

0 

3500 

5.0182 

18039.8 

62.3983 

163334.3 

4549 1.4 

30947.0 

1.3014 

0 

0 

3600 

5.0157 

18541.5 

52.5396 

170601.3 

45993.1 

30980.2 

1.3551 

0 

0 

3700 

5.0134 

19042.9 

32.6770 

175862.1 

46494.6 

31012.4 

1.4060 

0 

0 

3800 

5.0112 

19544. 1 

32.810 / 

181136.5 

46995 • 8 

31043.8 

1.4542 

0 

0 

3900 

5.0092 

20045.2 

32.9408 

186424.2 

4 1 496.8 

31074.4 

1.5000 

0 

0 

4000 

5.0073 

20546.0 

33.0676 

191724.6 

47997.6 

31104. 1 

1.5436 

0 

0 

4100 

5.0056 

21046.6 

33. 1913 

197037.6 

48498.3 

31133. 1 

1.5851 

0 

0 

4200 

5.0039 

21547.1 

53.3119 

202362.7 

48998.8 

31161.2 

1.6246 

0 

0 

4300 

5.0024 

22047.4 

33.4296 

207699.9 

49499. 1 

31188.5 

1.6623 

0 

0 

4400 

5.0010 

22547.6 

53. 5446 

213048.6 

49999. 3 

31215. 1 

1.6983 

0 

0 

4500 

4.9996 

23047. 6 

63.6570 

218408.7 

50499.3 

31240.9 

1.7328 

0 

0 

4600 

4.9983 

23547.5 

5 !5 ♦ 7 6 6 

223779.9 

50999.2 

31265.9 

1.7658 

0 

0 

4700 

4.9971 

24047. 3 

33.8743 

229162.0 

51498.9 

31290.2 

1. 7974 

0 

0 

4800 

4.9960 

24546. 9 

33.9793 

234554.7 

51998.6 

31313. 7 

1. 8277 

0 

0 

4900 

4.9950 

25046. 6 

34.0825 

239957.8 

52498.2 

31336.5 

1.8569 

0 

0 

5000 

4.9940 

25545.9 

34. 1834 

245371 . 1 

52997.6 

31358.6 

1.8848 

0 

0 

5100 

4.9930 

26045.3 

54.2823 

250794.4 

53496.9 

31380.0 

1.9117 

0 

0 

5200 

4. 992 L 

26544. 5 

54.3792 

256227.5 

53996.2 

31400.6 

1.9376 

0 

0 

5300 

4.9913 

27043. 7 

54.4743 

261670.2 

54495 • 4 

31420.5 

1.9625 

0 

0 

5400 

4.9905 

27542.8 

b 4 • bb 7 6 

267122.3 

54994.5 

31439.8 

1.9865 

0 

0 

5500 

4.9897 

28041.8 

34.6592 

272583.7 

55493.5 

31458.3 

2.0096 

0 

0 

5600 

4.9890 

28540. 7 

54. 7491 

278054.1 

55992.4 

31476. 1 

2.0319 


0 

5700 

4.9883 

29039. 6 

54.8374 

283533.4 

56491.3 

31493.3 

2.0535 



5800 

4.9877 

29538.4 

34.9241 

289021.5 

56990. 1 

31509. 7 

2.0743 



5900 

4.9871 

30037. 1 

33.0094 

294518.2 

57488.8 

31525.5 

2.0944 



6000 

4.9865 

30535. 8 

33.0932 

300023.3 

57987.5 

31540.6 

2.1139 

0 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(85) Clg (gas); molecular weight, 70.914 



C P> 

cal/mole °K 

cal/mole 

C° 

cal/mole °K 

cal/mole 

H h 

cal/mole 

Formalion from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

o 

40 

o 

A Hf, 
cal/mole 

l0 9|0* 

o 


0 


o 






100 

7.0014 

696.0 

45.1513 

38 19.2 

- 1497.5 

o ' 

0 

- 57394.5 

120.4556 

200 

7.5760 

1421.6 

30 . 1576 

6609.9 

-77 1 .9 

0 

0 

- 57666.9 

57.6219 

2 va • i ‘j 

8 . 1 1 1 6 

2193.5 

53.2905 

1 3695 . 1 

0 

0 

0 

- 57901.3 

36.8413 

3 00 

8.1193 

2208.5 

53.340 7 

13793.7 

15.0 

0 

0 

- 57905.6 

36.5796 

400 

8.4379 

3037.6 

55. 7244 

1 925 1 .9 

844.4 

0 

0 

- 58136.9 

26.0 150 

500 

8.625 1 

389 1 . 7 

57.629 1 

24922.8 

1698.3 

0 

0 

- 58364.8 

19.6508 

600 

8.7451 

4760.6 

59.2128 

30 76 7 . 1 

2567 . 1 

0 

0 

- 58584.8 

15.3916 

700 

8.8232 

5639 . 1 

60.5670 

36757.8 

3445.6 

0 

0 

- 58793.4 

12.3380 

800 

6.8812 

6524.5 

6 1 . 749 1 

42674.8 

4331.0 

0 

0 

- 58989.5 

10.0399 

900 

6.9257 

7414.9 

62. 7978 

49 103 . 1 

5221.4 

0 

0 

- 59173.2 

8.2467 

1 000 

8.9615 

8309.3 

63. 7402 

5 - 5430.8 

6115.9 

0 

0 

- 59345.3 

6.8078 

1 100 

6.9914 

9207.0 

64.595 7 

61848.3 

7013.5 

0 

0 

- 59506.9 

5.6272 

1200 

9.0172 

10107.5 

65.3792 

66347.6 

7914.0 

0 

0 

- 59659.2 

4.6408 

1 300 

9.040 1 

1 1010.4 

66 . 1019 

74922 . 1 

8816.9 

0 

0 

- 59803.2 

3.8040 

1400 

9.0609 

11915.4 

66.7726 

8 1566.2 

9722.0 

0 

0 

- 59939.9 

3.085 1 

1500 

9.0800 

12822.5 

67.3984 

88275. 1 

10629.0 

0 

0 

- 60069.9 

2.4607 

1600 

9.0980 

13731.4 

67.9850 

95044.6 

1 1537.9 

0 

0 

- 60194. 1 

1.9131 

1 700 

9.1150 

14642.0 

68.5371 

101871.0 

12448.6 

0 

0 

- 60313.1 

1.4290 

1800 

9.1312 

15554.4 

69.0585 

10875 1 .0 

1 3360.9 

0 

0 

- 60427.2 

0.9979 

1900 

9. 1469 

16468.3 

69.5527 

1 15681.8 

14274.8 

0 

0 

- 60537.0 

0.6114 

2000 

9. 1620 

1 7383.7 

70.0222 

122660.7 

15190.2 

0 

0 

- 60642.9 

0.2630 

2100 

9.1766 

18300 . 7 

70.4696 

129685.5 

16107.2 

0 

0 

- 60745. 1 

- 0.0528 

2200 

9.1912 

19219.1 

70.8968 

1 36754.0 

1 7025.6 

0 

0 

- 60843.8 

- 0.3404 

2300 

9.2054 

20138.9 

71.3057 

143864.2 

1 7945.4 

0 

0 

- 60939.5 

- 0.6034 

2400 

9.2194 

21060.1 

71.6978 

151014.6 

16866.7 

0 

0 

- 61032. 1 

- 0.8448 

2500 

9.2331 

2 1982.8 

72.0744 

158203.3 

19789.3 

0 

0 

-61 122.0 

- 1.0673 

2600 

9.2467 

22906.8 

72.4368 

165429.0 

20713. 3 

0 

0 

- 61209.3 

- 1.2730 

2700 

9.2602 

23832 . 1 

72.7860 

1 72690.2 

21638.6 

0 

0 

- 61294.0 

- 1.4636 

2800 

9.2735 

24758.8 

73. 1231 

1 79985.8 

22565.3 

0 

0 

- 61376.4 

- 1.6409 

2900 

9.2667 

25686.8 

73.4487 

187314.4 

23493.3 

0 

0 

- 61456.5 

- 1.8062 

3000 

9.2999 

266 16 . 1 

73.7638 

194675 . 1 

24422.7 

0 

0 

- 61534.5 

- 1.9607 

3 100 

9.3129 

27546.8 

74.0689 

202066.9 

25353.3 

0 

0 

- 61610.3 

- 2. 1054 

3200 

9.3259 

26478.7 

74 . 3646 

209488.6 

26285.2 

0 

0 

- 61684. 1 

- 2.2412 

3300 

9.3388 

294 11.9 

74.6520 

216939.5 

27218.5 

0 

0 

- 61756.0 

- 2.3689 

3400 

9.3517 

30346.5 

74.9309 

224418.7 

28155.0 

0 

0 

- 61825.9 

- 2.4893 

3500 

9.3645 

31282.3 

75.2022 

231925.5 

29088.8 

0 

0 

- 61894.0 

- 2.6029 

3600 

9.3773 

32219.4 

75.4662 

239458.9 

30025.9 

0 

0 

- 61960.3 

- 2.7103 

3700 

9.3901 

33157.7 

75. 7233 

247018.5 

30964.3 

0 

0 

- 62024.9 

- 2.8120 

3800 

9.4028 

34097.4 

75.9739 

254603.4 

31903.9 

0 

0 

- 62087.7 

- 2.9085 

3900 

9.4155 

35038.3 

76.2163 

262213.0 

32844.8 

0 

0 

- 62148.8 

- 3.0001 

4000 

9.4281 

35980.5 

76.4568 

269846.8 

33787.0 

0 

0 

- 62208.3 

- 3.0872 

4 100 

9.4407 

36923.9 

76.6898 

277504.2 

34730.5 

0 

0 

- 62266 . 1 

- 3 . 1701 

4200 

9.4533 

37866.6 

76.9174 

285184.6 

55675.2 

0 

0 

- 62322.4 

- 3.2492 

4300 

9.4659 

38814.6 

77. 1400 

292887.5 

36621. 1 

0 

0 

- 62377.0 

- 3.3246 

4400 

9.4785 

3976 1.8 

77.3576 

300612.5 

37568.3 

0 

0 

- 62430.2 

- 3.396 7 

4500 

9.4910 

40710.3 

77.5709 

308358.9 

38516.8 

0 

0 

- 62481.7 

- 3.4656 

4600 

9.5036 

4 1660.0 

77.7797 

316126.5 

39466.6 

0 

0 

- 62531.8 

- 3.5316 

4700 

9.5161 

4261 1.0 

77.9842 

323914.7 

404 1 7.5 

0 

0 

- 62580.4 

- 3.5949 

4800 

9.5286 

43563.2 

78 . 1647 

33 1 723.2 

4 1369.8 

0 

0 

- 62627.4 


4900 

9.5411 

44516.7 

78.3813 

33955 1.6 

42323.3 

0 

0 

- 62673 . 1 

- 3.7137 

5000 

9.5536 

45471.5 

78.5742 

34 7399.4 

43278.0 

0 

0 

- 62717.2 

- 3.7696 

5100 

9.5660 

46427.4 

78. 7635 

355266.3 

44234.0 

0 

0 

- 62759.9 

- 3.8234 

5200 

9.5785 

47384.7 

78.9493 

363 151.9 

45191.2 

0 

0 

- 62801.2 

- 3.875 1 

5300 

9.5910 

48343. 1 

79.1319 

371056.0 

46149. 7 

0 

0 

- 62841. 1 

- 3.9249 

5400 

9.6034 

49302.9 

79.31 13 

378978.2 

47109.4 

0 

0 

- 62879.5 

- 3.9729 

5500 

9.6158 

50263.8 

79.4876 

386918.2 

48070.3 

0 

0 

- 62916.6 

- 4.0192 

5600 

9.6283 

51226.0 

79.66 10 

394875.6 

49032.6 

0 

0 

- 62952.3 

- 4.0639 

5700 

9.6407 

52189.5 

79.8315 

402850.3 

49996.0 

0 

0 

- 62986.5 

- 4 . 1070 

5800 

9.6531 

53154.2 

79.9993 

410841.9 

50960.7 

0 

0 

- 63019.4 

- 4 . I 486 

5900 

9.6655 

54120.1 

80. 1644 

418850. 1 

5 1926.6 

0 

0 

- 63051.0 

- 4. 1889 

6000 

9.6779 

55087.3 

80.3270 

426874.7 

52893.8 

0 

0 

- 63081.2 

- 4.2278 
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TABLE III. - Continued. THERMOBXN AMI C PROPERTIES 
(86) C1CN (gas); molecular weight, 61.476 


Formation from assigned Formation from 


7 i 
°K 


H T~ H 6' 

9° 

-(Ff-Hfr), 

H T' 

reference elements 

gaseous 

atoms 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A H?)f, 
cal/mole 

o 

vO 

o 

A Hf, 
cal/mole 

|o g t o^ 











100 

7.4680 

704 . 7 

46. 5741 

3952.7 

29798.5 

31473.1 

- 67.7571 

- 280499.0 

601.6875 

200 

9.4360 

1552. 3 

52. 3695 

8921.6 

30646.2 

31532.3 

- 33.3503 

- 281149.7 

295.0949 

298 . 1 5 

10.7216 

2547.2 

56.3995 

14268.3 

31641.0 

31641.0 

- 21.9911 

- 281635. 1 

193.8829 

300 

10.7398 

2867.0 

56. 4658 

14372.7 

31660.9 

31643.2 

- 21.8482 

- 281643.3 

192.6099 

400 

11.5122 

3682. 6 

59.6700 

20185.4 

32776.5 

31748.5 

- 16.0764 

- 282052.6 

141.2834 

500 

12.0337 

4861. 3 

62.2978 

26287.7 

33955.1 

31829.9 

- 12.6029 

- 282409.0 

110.4452 

600 

12.4388 

6085.6 

64. 5289 

32631.8 

35179.4 

31886.1 

- 10.2822 

- 282723. 1 

89.8617 

700 

12.7759 

7346. 8 

66.4724 

39183.9 

36440.6 

31920.3 

- 8.6221 

- 282999.4 

75.1438 

800 

13.0619 

8639. 1 

68. 1976 

45919.0 

37732.9 

31938. 3 

- 7.3761 

- 283241.7 

64.0951 

900 

13.3044 

9957. 7 

69. 7504 

52817.7 

39051.6 

31945.4 

- 6.4065 

- 283453.9 

55.4948 

1000 

13 . 5 C 96 

11298. 7 

71. 1631 

59864.4 

40392.5 

31945.2 

- 5 . 6308 

- 283639.9 

48.6097 

1 100 

13.6830 

12658. 6 

72.4591 

67046.4 

41752.4 

31939.8 

- 4.9962 

- 283803.5 

42.9730 

1200 

13.8295 

14034.4 

73. 6561 

74353.0 

43128.2 

31929.3 

- 4.4675 

- 283947.8 

38.2731 

1300 

13.9536 

15423.7 

74. 7681 

81774.8 

44517.6 

31913.9 

- 4.0203 

- 284075. 7 

34.2944 

1400 

14.0590 

16824. 5 

75.8062 

89304.1 

45918.3 

31893.6 

- 3.6372 

- 284189. 8 

30.8827 

1500 

14.1491 

18235. 0 

76.7793 

96933.9 

47328.9 

31868.7 

- 3.3054 

- 284292.0 

27.9247 

1600 

14.2263 

19653. 9 

77.6950 

104658.1 

48747.7 

31839.5 

- 3.0153 

- 284384. 1 

25.3356 

1700 

14.2929 

21079. 9 

78. 5595 

112471.2 

50173.8 

31806.6 

- 2.7596 

- 284467.8 

23.0503 

1800 

14.3506 

22512.2 

79. 3781 

120368.4 

51606.0 

31769.9 

- 2.5326 

- 284544.3 

21,0184 

1900 

14.4009 

23949.8 

80. 1554 

128345.4 

53043.7 

31729.5 

- 2.3297 

- 284614. 7 

19.2000 

2000 

14.4448 

25392. 1 

80.8952 

136398.3 

54486.0 

31685.4 

- 2.1474 

- 284680.2 

17.5630 

2100 

14.4835 

26838.6 

81.6009 

144523.3 

55932.4 

31637.9 

- 1.9826 

- 284741.6 

16.0815 

2200 

14.5176 

28288. 7 

82.2755 

152717.4 

57382.5 

31587.2 

- 1.8331 

- 284799.6 

14.7345 

2300 

14.5478 

29742. 0 

82.9215 

160977.5 

58835.8 

31533.6 

- 1.6968 

- 284855. 1 

13.5043 

2400 

14. 5747 

31198 . 1 

83.5412 

169300.8 

60292.0 

31477 . 1 

- 1.5720 

- 284908.5 

12.3764 

2500 

14.5988 

32656. 8 

84. 1367 

177684.9 

61750.7 

31418 . 1 

- 1.4575 

- 284960.6 

11.3386 

2600 

14.6203 

34117 . 8 

84.7097 

186127.4 

63211.6 

31356.6 

- 1.3520 

- 285011.7 

10.3805 

2700 

14.6397 

35580. 8 

85. 2618 

194626.2 

64674.7 

31292.7 

- 1.2544 

- 285062.5 

9.4931 

2800 

14.6572 

37045.7 

85. 7946 

203179.1 

66139.5 

31226.5 

- 1.1641 

- 285113.2 

8.6690 

2900 

14.6731 

38512.2 

86. 3092 

211784.5 

67606.1 

31158.1 

- 1.0801 

- 285164.4 

7.9016 

3000 

14.6875 

39980. 3 

86. 8069 

220440.4 ' 

69074.1 

31087.4 

- 1.0019 

- 285216.4 

7.1852 

3100 

14.7006 

41449. 7 

87.2887 

229145.3 

70543.5 

31014.5 

- 0.9290 

- 285269.5 

6.5149 

3200 

14.7126 

42920. 3 

87. 7556 

237897.7 

72014.2 

30939.5 

- 0.8607 

- 285324.2 

5.8864 

3 300 

14.7235 

44392. 1 

88.2085 

246696.0 

73486.0 

30862.3 

- 0. 7968 

- 285380.6 

5.2959 

3400 

14.7336 

45865. 0 

88.6482 

255538.9 

74958.9 

30783.2 

- 0.7367 

- 285439. 1 

4.7400 

3500 

14.7428 

47338. 8 

89.0754 

264425.2 

76432.7 

30702.3 

- 0.6803 

- 285500.0 

4.2157 

3 600 

14.7514 

48813. 6 

89.4909 

273353.6 

77907.4 

30619.4 

- 0.6271 

- 285563.6 

3.7205 

3700 

14.7592 

50289. 1 

89. 8952 

282323.0 

79382.9 

30534. 5 

- 0.5769 

- 285630. 1 

3.2519 

3800 

14.7665 

51765.4 

90.2889 

2 91332.3 

80859.2 

30447.8 

- 0.5295 

- 285699. 8 

2.8079 

3900 

14.7733 

53242.4 

90.6725 

300380.5 

82336.2 

30359 . 1 

- 0.4847 

- 285772. 8 

2.3865 

4000 

14.7795 

54720. 0 

91. 0466 

309466.5 

83813.9 

30268.6 

- 0.4422 

- 285849.5 

1.9861 

4 100 

14.7854 

56198. 3 

91.4116 

318589.5 

85292.1 



- 285930.0 

1.6052 

4200 

14.7908 

5 1 677 . 1 

91. 7680 

327748.5 

86770.9 



- 286014.5 

1.2422 

4 300 

14.7959 

59156.4 

92.1161 

336942.8 

88250.3 



- 286103.2 

0.8961 

4400 

14. 8006 

60636. 3 

92.4563 

346171.5 

89730.1 



- 286196.2 

0.5656 

4500 

14.8051 

62116. 5 

92. 7890 

355433.8 

91210.4 



- 286293. 8 

0.2496 

4600 

14.8092 

63597. 3 

93.1144 

364729.0 

92691.1 



- 286396.0 

- 0.0527 

4 700 

14.8131 

65078.4 

93.4329 

374056.5 

94172.2 



- 286503. 1 

- 0.3422 

4800 

14.8168 

66559. 9 

93. 7449 

383415.4 

95653.7 



- 286615.0 

- 0.6198 

4900 

14.8202 

68041. 7 

94. 0504 

392805.2 

97135.6 



- 286731.9 

- 0.8862 

5000 

14.8235 

69523.9 

94.3498 

402225.3 

98617.8 



- 286854.0 

- 1.1420 

5100 

14.8265 

71006.4 

94. 6434 

411675.0 

100100.3 



- 286981.2 

- 1.3879 

5200 

14.8294 

72489. 2 

94.9313 

421153.8 

101583.1 



- 287113.7 

- 1.6244 

5300 

14.8322 

73972. 3 

95.2138 

430661.1 

103066.1 



- 287251.4 

- 1.8522 

5400 

14.8348 

75455. 6 

95.4911 

440196.4 

104549.5 



- 287394.5 

- 2.0715 

5500 

14.8372 

76939.2 

95. 7633 

449759.1 

106033.1 



- 287543. 0 

- 2.2831 

5600 

14.8395 

78423 . 1 

96. 0307 

459348.9 

107516.9 



- 287696.8 

- 2.4872 

5 700 

14.8417 

79907 . 1 

96. 2934 

468965.1 

109001.0 



- 287856.1 

- 2.6842 

5800 

14.8438 

81391.4 

96.5515 

478607.4 

110485.3 



- 288020.6 

- 2.8745 

5900 

14.8458 

82875. 9 

96. 8053 

488275.3 

111969.7 



- 288190.6 

- 3.0585 

6000 

14.8477 

84360. 6 

97. 0548 

497968.3 

113454.4 



- 288365.9 

- 3.2365 







177 


TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(87) C1F (gas); molecular weight, 54.457 


T, 


H r-"o< 

cal/mole 

C° 

’ 

-( F f~ H 0 >. 

cal/mole 

H f . 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

cal/mole °K 

cal/mole °K 

cal/mole 

(AHf)f, 

cal/mole 

! °g io K f 

A Hf, 
cal/mole 

l0l 3|0 K 

0 


0 


0 

- 15581.6 

- 13430.1 

— 

- 60333.5 


100 

6.9610 

695.2 

44.2285 

3727.7 

- 14886.5 

- 13430.3 

29.6356 

- 60633. 7 

127. 7349 

200 

7.2006 

1399.6 

49. 1022 

8420.8 

- 14182.0 

- 13438.7 

14.9579 

- 60954. 1 

61.3470 

298. 18 

7.6682 

2129.2 

52.0639 

13393.6 

- 13452.4 

- 13452.4 

10.1217 

- 6 ) 261.2 

39.3724 

300 

7.6767 

2143.4 

52.1115 

13490.0 

- 13438.2 

- 13452. 7 

10.0609 

- 61266.8 

39.0955 

400 

8.0671 

2931.7 

54.5765 

18818.9 

- 12649.9 

- 13464 . 1 

7.6100 

- 61548.9 

2 7.9 142 

800 

8.3338 

3752.6 

56.2072 

24351.0 

- 1 1829.0 

- 13472.8 

6 . 1383 

- 61801.0 

21. 1757 

600 

8.5139 

4595.6 

57.7436 

30050.6 

- 10986.0 

- 13480.0 

5 . 1566 

- 62027.3 

16.6659 

700 

8.6393 

5453.6 

59.0660 

35892.6 

- 10128.0 

- 13486.4 

4.4550 

- 62232.2 

13.4332 

800 

8.7300 

6322.3 

60.2258 

4 1858.4 

- 9259.3 

- 13492.5 

3.9286 

- 62419.2 

11.0011 

900 

8.7984 

7198.9 

61.2582 

47933.5 

- 8382.8 

- 13498.5 

3.5190 

- 62591.5 

9. 1040 

1000 

8.8518 

8081.5 

62. 188 1 

54 106.6 

- 7500.2 

- 13504.6 

3.1911 

- 62751.5 

7.5822 

1 100 

8.8950 

8968.9 

63.0339 

60368.3 

- 6612.7 

-1351 1.0 

2.9228 

- 62901. 1 

6.3340 

1200 

8.9308 

9860.2 

63.8094 

6671 1.0 

- 5721.4 

- 135 17.7 

2.6990 

- 63042 . 1 

5.2915 

1300 

8.9613 

10754.9 

64.5255 

73128.2 

- 4826.8 

- 13524 . 7 

2.5096 

- 63175.5 

4.4074 

1400 

8.9880 

1 1652.4 

65. 1906 

79614.4 

- 3929.3 

- 13532 . 1 

2.3472 

- 63302.5 

3.6481 

1500 

9.0116 

12552.4 

65.8115 

86164.9 

- 3029.3 

- 13539.9 

2.2063 

- 63423.9 

2.9887 

1600 

9.0330 

13454.6 

66.3933 

92775.4 

- 2127.0 

- 13548. 1 

2.0830 

- 63540.3 

2.4107 

1 700 

9.0526 

14358.9 

66.9420 

99442.5 

- 1222.7 

- 13556.8 

1.9741 

- 63652.4 

1.8997 

1800 

9.0708 

15265. 1 

67.4600 

106162.8 

- 316.5 

- 15 S 65.9 

1.8772 

- 63760.5 

1 .4447 

1900 

9.0879 

16173. 1 

67.9509 

1 12933.6 

59 1.4 

- 13575.5 

1.7905 

- 63865.1 

1.0370 

2000 

9. 1040 

17082.7 

68.4174 

1 19752.2 

1501.0 

- 13585.5 

1.7124 

- 63966.5 

0.6694 

2 100 

9.1194 

17993.8 

68.8620 

126616.4 

2412.2 

- 13596.0 

1.6417 

- 64064.8 

0.3363 

2200 

9 . 1342 

18906.5 

69.2866 

133523.9 

3324.9 

- 13606.9 

1.5774 

- 64160.5 

0.0330 

2300 

9.1485 

19820.7 

69.6929 

140473. 1 

4239.0 

- 13618.4 

1.5186 

- 64253.5 

- 0.2443 

2400 

9 . 1623 

20736.2 

70.0826 

147462.0 

5154.6 

- 13630.3 

1.4646 

- 64344.2 

- 0.4988 

2500 

9. 1 758 

21653. 1 

70.4569 

154489. 1 

6071.5 

- 13642.7 

1.4150 

- 64432.7 

- 0.7334 

2600 

9. 1889 

22571.3 

70.8170 

161552.9 

6989. 7 

- 13655.6 

1.3691 

- 64519.0 

- 0.9501 

2700 

9.2018 

23490.9 

71. 1640 

168652.0 

7909.2 

- 13669.0 

1.3266 

- 64603.3 

- 1.1511 

2800 

9.2144 

2441 1.7 

71.4989 

1 75785.3 

88 30 . 1 

- 13682.8 

1.2870 

- 64685.6 

- 1.3380 

2900 

9.2269 

25333.8 

71.8225 

182951.4 

9752 . 1 

- 13697.2 

1.2502 

- 64766. 1 

- 1.5122 

3000 

9.2392 

26257. 1 

72 . 1355 

190149.4 

10675.4 

- 13712.0 

1.2158 

- 64844.9 

- 1.6750 

3100 

9.2513 

27181.6 

72.4386 

197378.2 

1 1600.0 

- 13727.3 

1. 1835 

- 64921.9 

- 1.8274 

3200 

9.2633 

28107.3 

72. 7325 

204636.8 

12525.7 

- 13743. 1 

1. 1533 

- 64997.3 

- 1.9705 

3300 

9.2752 

29034.2 

73.0178 

21 1924.4 

13452.6 

- 13759.4 

1. 1248 

- 65071.0 

- 2.1051 

3400 

9.2869 

29962.3 

73.2948 

219240.1 

14380.7 

- 13776.2 

1.0980 

- 65143.2 

- 2.2319 

3500 

9.2986 

30891.6 

73.5642 

226583. 1 

15310.0 

- 13793.5 

1.0727 

- 65213.9 

- 2.3516 

3600 

9.3102 

31822. 1 

73.8263 

233952. 7 

16240.4 

- 13811.3 

1.0487 

- 65283.1 

- 2.4648 

3700 

9.3217 

32753.7 

74-0816 

241348.2 

17172.0 

- 13829.6 

1.0260 

- 65350.8 

- 2.5720 

3800 

9.3331 

33686.4 

74.3303 

248768.8 

18104.8 

- 13848.4 

1.0045 

- 65417. 1 

- 2.6736 

3900 

9.3445 

34620.3 

74.5729 

256214.0 

19038.6 

- 13867.6 

0.9841 

- 65482.0 

- 2.7701 

4000 

9.3559 

35555.3 

74.8096 

263683.2 

19973.7 

- 13887.4 

0.9647 

- 65545.5 

- 2.8619 

4 100 

9.3672 

3649 1.5 

75.0408 

271175.8 

20909.8 

- 13907.6 

0.9461 

- 65607.7 

- 2.9493 

4200 

9.3784 

37428.7 

75.2666 

278691.2 

21847 . 1 

- 13928.4 

0.9285 

- 65668.5 

- 3.0326 

4300 

9.3896 

38367. 1 

75.4875 

286228.9 

22785.5 

- 13949.6 

0.9116 

- 65728. 1 

- 3.1 121 

4400 

9.4008 

39306.7 

75.7034 

293788.5 

23725.0 

- 13971.4 

0.8955 

- 65786.3 

- 3.1880 

4500 

9.4119 

40247.3 

75.9148 

301369.5 

24665. 7 

- 13993.6 

0.880 1 

- 65843.2 

- 3.2607 

4600 

9.4230 

41 189.0 

76. 1218 

308971.3 

25607.4 

- 14016.3 

0.8653 

- 65898.9 

- 3.3302 

4700 

9.4341 

42131.9 

76.3246 

316593.7 

26550.3 

- 14039.6 

0.8511 

- 65953.3 

- 3.3969 

4800 

9.4451 

43075.9 

76.5233 

324236 . 1 

27494.2 

- 14063.3 

0.8375 

- 66006.4 

- 3.4608 

4900 

9.4562 

44020.9 

76.7182 

331898.2 

28439.3 

- 14087.5 

0.8244 

- 66058.3 

- 3.5221 

5000 

9.4672 

44967. 1 

76.9093 

339579.6 

29385.4 

- 14112.2 

0.8118 

- 66109.0 

- 3.581 1 

5100 

9.4781 

45914.4 

77.0969 

347280.0 

30332.7 

- 14137.4 

0.7997 

- 66158.4 

- 3.6378 

5200 

9.489 1 

46862.7 

77.281 1 

354998.9 

31281.1 

- 14 163 . 1 

0 . 788 1 

- 66206.7 

- 3.6923 

5300 

9.5001 

47812.2 

77.4619 

362736. 1 

32230.5 

- 14189.3 

0.7768 

- 66253.7 

- 3.7448 

5400 

9.5110 

48762.7 

77.6396 

370491.2 

33181.1 

- 14216.0 

0. 7660 

- 66299.6 

- 3.7954 

5500 

9.5219 

49714.4 

77.8142 

378263.9 

34132.7 

- 14243.2 

0. 7555 

- 66344.2 

- 3.8442 

5600 

9.5328 

50667. 1 

77.9859 

386053.9 

35085.5 

- 14270.9 

0. 7454 

- 66387. 7 

- 3.8913 

5700 

9.5437 

5 1620.9 

78 . 1547 

39386 1.0 

36039.3 

- 14299 . 1 

0. 7356 

- 66430.0 

- 3.9368 

5800 

9.5546 

52575.8 

78.3208 

401684.8 

36994.2 

- 14327.8 

0.7261 

- 66471.2 

- 3.9807 

5900 

9.5654 

53531.9 

78.4842 

409525. 1 

37950.2 

- 14357.0 

0.7170 

-6651 1 . 1 

- 4.0232 

6000 

9.5763 

54488.9 

78.6451 

417381.5 

38907.3 

- 14386-7 

0.7081 

- 66550.0 

- 4.0642 
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TABLE III. - Continued. . THERMODYNAMIC PROPERTIES 
(88) C1P 3 (gas); molecular weight, 92.457 


0 

IOC 
200 
29 8. 1 
300 
400 
500 

600 
70 0 
800 
90 0 
1000 

1 100 
1200 
1300 
1400 
1500 

1600 

1700 

1800 

1900 

2000 

2 100 
2200 
2300 
2400 
2500 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

4 100 
4200 
4300 
4400 
4500 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 


cal/mole °K 


6.8723 
12.5823 
15.2597 
15.2980 
16.87^6 
1 7 . 7931 


1 8 . 36 56 
18. 7340 
18.9845 
19.1618 
19.2914 

19.3839 
19.4640 
19.5230 
19. 5702 
19.6084 

19.6399 
19.6661 
19.6831 
19. 7068 
19. 7228 

19. 73o6 
19.7486 
19.7591 
19.7683 
19.7764 

19.7836 
19. 7900 
19. 7958 
19.8010 
19.8057 

19.8099 
1 9 . « 13 7 
19.8172 
19.8204 
19. 8234 

19.8260 

19.8283 

19.8308 

19.8329 

19.8349 

19.8367 
19.8334 
19. 8399 
19.8414 
19.8428 

19.8440 

19.8452 

19.8464 

19.8474 

19.8484 

19.8494 

19.8502 

19.8511 

19.8519 

19.8526 

19. 8533 
19.8540 
19. 8546 
19.8552 
19.8558 


H T ~ H q,' 

cal/mole 


o 

8 12.4 

1884. 8 

3262.0 

3290. 3 

4906. 2 

6643. 8 

6454. 2 

1 03 10. 4 
12197. 1 

14104.9 

16027. 9 

17962. 1 

19904.9 

21854.4 
23809. 1 

25768. 1 

27730.6 

29695. 9 
31663. 7 

33633. 4 

35604. 9 

37577.9 

39552.2 

41527.6 

43504. 0 

45431. 2 

47459.2 

49437.9 
514 17. 2 

53397. 0 

55377.4 

57358. 2 

59339. 3 

61320. 9 

63302. 8 

65285.0 

67267. 4 

69250.2 

71233.1 

73216. 3 

75199. 7 

77183. 3 
79167. 1 

81151.0 

83135.0 

85119.2 

87103.6 

89068. 0 

91072. 6 

93057.3 
95042. 1 

97027. 0 

99012.0 
100997. 1 

102982. 2 

104967. 4 

106952. 7 

108938. 1 

110923. 5 

112909. 0 

1 14894.6 


cal/mole °K 


54.4336 
61. 7161 
67.2833 
67.377b 
72.0157 
75.8893 

/ 9 . 188 3 
82 . 0490 
84 . 56 79 
86.8146 
oB. 840 7 

90.6842 
92.374o 
93.9350 
96.3636 
96. 7351 

9 8 . 00 1 o 
99.1931 
100.3178 
101.3826 
102.3941 

103. 356 7 
104.2751 
lU 5 . 1532 
105.9944 
106.801-3 

107.5773 
108. 3241 
109.0439 
109.7386 
110.4100 

111. 0593 
1 1 1 .6885 
112.298 3 
112.8899 
113.4645 

114.0230 

114.5662 

115.0950 

115.6102 

116.1123 

116.6021 
1 17.0802 
117.5470 
118.0031 
118.4490 

1 18.8852 
119.3119 
119.7298 
120. 1390 
120.5400 

120.9330 

121.3186 

121.6966 

122.0677 

122.4319 

122. 7897 
123. 14U 
123.4864 
123.825a 
124 . 1 d93 


cal/mole 


H h 

cal/mole 


o 

4631.0 

10458.5 

16798.5 

16923.0 

23900.0 
31 300.8 

59058.8 

4/123.9 

55457.2 

64028.4 
72812. ) 

81790.5 

90944.6 

100261.1 

109727.9 

119334.5 

129072 . 1 
1 3b932 . 4 
1 4690 H • 4 

158994.0 
1 b 9 1 8 3 . 2 

179471.2 

189653.1 

200324.8 

210882.5 

221522. 6 

232241 . 8 
243037. 1 

253905 . 7 

264845 . 0 

275852.6 

286926.3 

298063.8 

309263.3 

320522.9 

331840.7 

34 32 15. 8 

354644.8 

366128.0 

377663.4 

389249.6 

400885.4 

412569. 7 

42430 1 . 1 

436078. 7 

447901 . 4 

459768.2 
471678. I 

483630.3 

495623.8 

507657.8 

519731.5 

531844. 1 

543995.0 

556183.2 

568408 . 3 

580669.4 

592966.0 

605297.4 

617663. 1 

630062.4 


-42000.0 
-41187.6 
-40115.2 
-38738.0 
-38709.7 
-3709 3.8 
-35356.2 

-33545.8 
-31689.6 
-29802.9 
-27896. 1 
-25972.1 

-24037.9 

-22095.1 

-20145.6 

- 18190.9 

- 162 31.9 

-14269.4 
-12304.1 
-10336.3 
—8366.6 
-6395. 1 

-4422. 1 
-2447.8 
-472.4 

1504.0 

3481.2 

5459.2 

7437.9 

9417.2 
1 1 39 7.0 

13377.4 

L5358.2 

17339.3 

19320.9 

21302.8 

23285.0 

25267.4 

27250.2 

29233.1 

31216.3 

33199.7 

35183.3 

37167.1 

39151.0 

4 L 1 3 5 . 0 

43119.2 

45103.6 
47088. 1 

490 72.6 
3 L 0 5 7 . 3 

5 304 2. 1 

55027.0 
570 12.0 
5 899 7 . 1 

60902.2 

62967.4 

64952.7 
66938. 1 
6892 3.5 
7090 9.0 

72894.6 


Formation from assigned 

Formation from 

reference 

elements 

gaseous atoms 

(A Hf)f, 

O 

tQ 

5 

$ 

A Hf, 

log , n K 

cal/mole 


cal/mole 

^ 1 0 

-37736.8 




-38316.5 

77.3585 

-122532.3 

251.2007 

- 3865 7.2 

35.3177 

-123536.4 

116.8631 

-38738.0 

21. 3943 

-124263. L 

72.3052 

-38738.0 

21.2192 

-124274.7 

71.7435 

- 38691.9 

14. 1670 

-124809. 4 

49.0645 

-38589.4 

9.9439 

-125209.0 

35.4054 

-38460. 6 

7.1371 

-125517. 7 

26.2734 

-38 31 9. 1 

5.1394 

-125763.0 

19.7360 

-38171.3 

3.6467 

-125962. 1 

14.8243 

-38020.9 

2.4903 

-126126.8 

10.9985 

-37869. 8 

1.5688 

-126265.0 

7.9342 

-37719.2 

0.8179 

-126382.6 

5.4245 

-37569. 9 

0. 1946 

-126463.8 

3.3313 

-37422.6 

-0. 3307 

-126571. 7 

1.5588 

-37277.4 

-0. 7792 

-126648.3 

0.0385 

-37134.8 

-1. 1664 

-126716.8 

-1.2798 

-36994. 8 

-1.5039 

-126777.4 

-2.4340 

-36857.7 

-1 . 8006 

-126831.5 

-3.4528 

-36723.5 

-2.0633 

-126880.2 

-4.3588 

-36592. 3 

-2.2976 

-126924.3 

-5.1697 

-36464.3 

-2.5077 

-126964. 4 

-5.8997 

-36339.4 

-2.6971 

-127000.9 

-6.5605 

-36217. 7 

-2.8687 

-127034.4 

-7.1613 

-36099.2 

-3.0249 

-127065.2 

-7.7100 

-35984.0 

-3. 1676 

-127093.6 

-8.2131 

-35872.0 

-3.2984 

-127119.9 

-8.6761 

-35763.4 

-3.4188 

-127144.2 

-9. 1035 

-35658. 1 

-3.5300 

-127166.9 

-9.4994 

-35556. 1 

-3.6330 

-127188.1 

-9.8670 

-35457.5 

-3. 7285 

-127207.8 

-10.2094 

-35362.2 

-3.8175 

-127226.4 

-10.5289 

-35270.4 

-3.9005 

-127243.7 

-10.8279 

-35181.9 

-3.9781 

-127260.1 

-11.1083 

-35096.0 

-4.0508 

-127275-5 

-11.3716 

-35015. 1 

-4. 1191 

-127290.0 

-11.6195 

-34936. 8 

-4. 1833 

-127303. 8 

-11.8533 

-34861.9 

-4. 2438 

-127316.8 

-12.0741 

-34790.4 

-4.3010 

-127329.1 

-12.2830 

-34722 . i 

-4.3550 

-127340.9 

-12.4810 

-34657.6 

-4.4061 

-127352.0 

-12.6687 

-34596.4 

-4.4546 

-127362.6 

-12.8472 

-34538.6 

-4.5007 

-127372. 7 

-13.0169 

-34484.2 

-4.-5445 

-127382.3 

-13. 1785 

-34433.3 

-4.5862 

-127391.5 

-13.3327 

-34385.8 

-4.6260 

-127400.3 

-13.4798 

-34341. 7 

-4. 6639 

-127408. 8 

-13.6205 

-34301.0 

-4. 7001 

-127416.8 

-13.7550 

-3426 3. 8 

-4. 7348 

-127424.6 

-13.8838 

-34230. 1 

-4. 7679 

-127432.0 

-14.0072 

- 34199. 7 

-4. 7997 

-127439. 1 

-14.1256 

-341 72.8 

-4.8302 

-127446.0 

-14.2393 

-34149.4 

-4.8595 

-127452.5 

-14. 3485 

-34129.4 

-4.8876 

-127458.9 

-14.4536 

-34112.9 

-4.9147 

-127465.0 

-14.5546 

-34099.8 

-4.9407 

-127470.9 

-14.6520 

-34090. 1 

-4. 9658 

-127476.6 

-14.7458 

- 34083. 9 

-4. 9900 

-127482.1 

-14.8362 

-34081. 1 

-5.0133 

-127487. 3 

-14.9235 

-3408 l. 8 

-5.0359 

-127492.5 

-15.0078 

-34086.0 

-5.0576 

-127497.4 

-15.0892 

- 34093. 5 

-5.0787 

-127502.2 

-15. 1679 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(89) CIO (gas); molecular weight, 51.457 


T, 

C Pi 

H f ~ H 6' 

cal/mole 

S T' 

Aq), 

cal/mole 

H h 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

cal/mole °K 

cal/mole °K 

cal/mole 

(A Hf) f , 
cal/mole 

log ,0 Kf 

A Hf, 
cal/mole 

\oq^ 0 K 

c 

LOO 

6. 9598 

C 

695. 1 

46. 3727 

0 

3942.2 

22090.8 

22785.9 

24224.9 

24225.3 

-52.2646 

-63310.0 

-63639.2 

134.6952 

200 

7. 12 74 

L 3 96. 5 

51.2281 

8849 . 1 

23487.3 

24215.9 

-25.7964 

-63994.2 

65.0040 

298. 18 

7.5432 

2115. 7 

54. 1485 

14028.6 

24206.5 

242C6.5 

-17.0875 

-643C0.7 

41.9354 

300 

7.5514 

2129. 7 

54. 1952 

14128.9 

2422C.5 

242C6.5 

-16. 9780 

-64306.1 

41.6447 

400 

7.9464 

2 9C5. 4 

56.4241 

19664.2 

24996.2 

24212.5 

-12.5694 

-64578.6 

29.9106 

500 

8.2345 

3715. 3 

58.2301 

25399.7 

25806.1 

24229.8 

-9.9229 

-64820.2 

22.8416 

600 

8.4363 

4549. 5 

59.7504 

31300 .8 

2664C.3 

24252.0 

-8. 1571 

-65036.8 

18.1122 

700 

8.5797 

54CC.6 

61.0622 

37342.9 

27491.5 

24274.9 

-6.8946 

-65233.0 

14.7232 

800 

8.6650 

6264. 1 

62.2151 

43507.9 

28355.0 

24296.9 

-5.9469 

-65412.4 

12.1741 

900 

8.7650 

7136. 8 

63.2429 

49781.8 

29227.6 

24317.3 

-5. 2091 

-65577.9 

10. 1862 

1000 

8.8277 

8016.6 

64. 1697 

56153.1 

30107.4 

24336.0 

-4.6184 

-65731.6 

8.5920 

1 100 

8.8785 

8902. 0 

65.0136 

62612.9 

30992.8 

24353.1 

-4.1347 

-65875.5 

7.2847 

1200 

8.9208 

9792. 0 

65. 7880 

69153.5 

31882.8 

24368.7 

-3.7314 

-66011.0 

6. 1929 

1300 

8.9568 

1C685. 9 

66.5035 

75768.6 

32776.7 

24382.8 

- 3. 3900 

-66139.3 

5.2673 

1400 

8.9882 

11583.2 

67. 1684 

82452.6 

33674 .C 

24395.6 

-3.C971 

-66261.5 

4.4724 

1500 

9.0161 

12483. 4 

67.7895 

89200.8 

34574.3 

24406.9 

-2.8432 

-66378.1 

3.7823 

1600 

9.0412 

13386. 3 

68.3722 

96009.2 

35477.1 

24416.9 

-2.62CS 

-66489.9 

3. 1773 

1700 

9.0642 

14291. 6 

68.9210 

102874.1 

36382.4 

24425.4 

-2.4247 

-66597.4 

2.6427 

1800 

9.0856 

15199. 1 

69.4397 

109792.4 

37289.9 

24432.4 

-2.25C2 

-667C1. 1 

2.1667 

1900 

9 . 1055 

161 08. 7 

69.9315 

116761.1 

38199.5 

24437.8 

-2. 094C 

-66801.2 

1.7402 

2000 

9. 1244 

17020.2 

70.3990 

123777 .9 

39111. C 

24441.6 

-1.9535 

-66898.1 

1.3557 

2100 

9.1424 

17933. 5 

70.8447 

130840.2 

40C24 .4 

24443.7 

-1.8263 

-66992.1 

1.0074 

2200 

9.1596 

18848. 7 

71.2704 

137946.1 

40939.5 

24444.0 

-1.7107 

-67083.4 

0.6903 

2300 

9.1762 

19765.4 

71.6779 

145093.7 

41856.3 

24442.6 

-1.6C51 

-67172.3 

0.4003 

2400 

9.1923 

2C683. 9 

72.0688 

152281.2 

42774.7 

24439.4 

-1.5Ce3 

-67258.8 

0. 1342 

2500 

9.2079 

2 1 603 . 9 

72.4443 

159506.9 

43694.7 

24434.4 

-1.4193 

-67343.3 

-0.1109 

26C0 

9.2232 

22525. 4 

72.8058 

166769.5 

44616.3 

24427.6 

-1.3372 

-67425.9 

-0.3374 

2700 

9.2381 

23448. 5 

73. 1541 

174067.7 

45539.3 

24419.1 

-1.2612 

-675C6.7 

-0.5475 

28CC 

9.2527 

24373. 1 

73.4904 

1814C0.0 

46463-9 

244C8. 8 

-1. 19C6 

-67585.9 

-0.7427 

2900 

9.2672 

25299. 1 

73.8153 

188765.3 

47389.9 

24396.9 

-1.1249 

-67663.6 

-0.9247 

3C00 

9.2813 

26226.5 

74.1297 

196162.7 

48317.3 

24383.3 

- 1.0636 

-67739.9 

-1.0948 

3100 

9.2954 

271 55.3 

74.4343 

203591.0 

49246.1 

24368.1 

-1.0064 

-67815.0 

-1.2541 

3200 

9.3C92 

280e5. 5 

74.7296 

211049.2 

50176.4 

24351.4 

-0.9527 

-67889. 1 

-1.4035 

3300 

9.3229 

29017.2 

75.0163 

218536.6 

51108.0 

24333.2 

-0. 9C23 

-67962.1 

-1.5441 

3400 

9.3365 

29950. 1 

75.2948 

226052.2 

52C4C .9 

24313.7 

-0.8549 

-66C34.2 

-1.6766 

3500 

9.3500 

30884.4 

75. 5656 

233595.3 

52975.3 

24292.8 

-0. 81C3 

-68105.5 

-1.8016 

3600 

9.3633 

3182C. 1 

75.8292 

241165.1 

539 1C .9 

2427C.6 

-C. 7682 

-68176.2 

-1.9198 

3700 

9 . 3766 

32757. 1 

76.0860 

248760.9 

54847.9 

24247.3 

-0.7284 

-68246. 1 

-2.0317 

3800 

9.3898 

33695.4 

76.3362 

256382.1 

55786.2 

24222.8 

-0.6907 

-68315.5 

-2.1378 

3900 

9.4C29 

34635. 1 

76.5803 

264028.0 

56725.9 

24197.3 

-C.655C 

-68384.5 

-2.2386 

4000 

9.4160 

35576. 0 

76.8185 

271697.9 

57666.8 

2417C.8 

-0.6211 

-68453.0 

-2. 3344 

4100 

9.4290 

36518.3 

77.0512 

279391.5 

58609 . 1 

24143.4 

-0. 589C 

-68521.1 

-2.4257 

4200 

9.4419 

37461. 8 

77.2785 

287108.0 

59552.6 

24115.1 

-0.5583 

-68588.8 

-2.5127 

4300 

9.4548 

384C6. 6 

77.5008 

294847.0 

60497.4 

24086. C 

-0.5292 

-68656.3 

-2.5957 

4400 

9.4677 

39352. 8 

77.7184 

302608.0 

6 1443.6 

24056. 1 

-0.5014 

-68723.5 

-2.6751 

4500 

9.4805 

4C30C.2 

77 . 9 3 L 3 

310390.5 

62391.0 

24025.6 

-0.4748 

-68790.5 

-2.7510 

4600 

9.4932 

41248. 8 

78. 1398 

318194.1 

63339.7 

23994.4 

-0.4495 

-68857.3 

-2.8236 

4700 

9.5C60 

42198. 8 

78.3441 

326018.3 

64289.6 

23962.6 

-0.4252 

-68923.9 

-2.8933 

4800 

9.5187 

4315C.0 

78.5443 

333862.8 

65240.9 

2393C.3 

-0. 4C2C 

-68990.3 

-2.9601 

4900 

9.5314 

441C2. 5 

78.7407 

341727.1 

66193.4 

23897.5 

-0.3798 

-69C56.5 

-3.0242 

6000 

9.5440 

45056. 3 

78.9334 

349610.8 

67147.1 

23864. 1 

-0.3585 

-69122.6 

-3.0858 

5100 

9.5566 

46011.3 

79. 1225 

357513.6 

68 102.2 

2383C.4 

-C. 3381 

-69188.6 

-3.1451 

5200 

9.5692 

46967.6 

79.3082 

365435.2 

69058.5 

23796.2 

-0.3185 

-69254.3 

-3.2021 

5300 

9.5818 

47925.2 

79.4906 

373375.2 

7CC 16 .0 

23761.6 

-C. 2996 

-69320.0 

-3.2571 

5400 

9.5944 

48884. 0 

79.6699 

381333.2 

70974 .8 

23726.7 

-0. 2815 

-69385.4 

-3.3100 

5500 

9. 6069 

49844. 1 

79.8460 

389309 .0 

7 1934.9 

23691.5 

-0.264C 

-69450.7 

-3.3611 

5600 

9.6195 

5C8C5.4 

80.0192 

397302.3 

72896.2 

23656. C 

-0.2472 

-69515.8 

-3.4104 

5700 

9.6320 

51768. 0 

80. 1896 

405312.8 

73858.8 

2362C.2 

-0.2311 

-69580.7 

-3.4580 

5800 

9 . 6445 

52731. 8 

80.3572 

413340.2 

74822.6 

23584.2 

-C .2154 

-69645.4 

-3.5040 

5900 

9.6570 

53696. 9 

80.5222 

421384.2 

75787.7 

23547.9 

-0.2C04 

— 6S7C9. 8 

-3.5485 

6C0C 

9.6694 

54663.2 

80.6846 

429444.5 

76754.0 

23511.5 

-0. 1859 

-69774.0 

-3.5916 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(90) C10 2 (gas); molecular weight, 67.457 


T, 

°K 

cal/mole °K 


CO 

’ 

5 ° 

i 

£ 

i 


Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A Hf) f , 
cal/mole 

lo 9|0 K f 

A Hf, 
cal/mole 

log io K 

0 

100 

8.0818 

0 

796.7 

51.7296 

4376.3 

2 2419 75 
23216.2 

25591.0 

25346.2 

- 58.0669 

- 120930-5 
- 121685.5 

255.6248 

200 

8.9889 

1647.0 

57.5869 

9870.4 

24066.5 

25137.8 

- 30.4645 

- 122449. 1 

122.3253 

298.15 

10.0341 

2580.5 

61.3706 

15717.2 

25000.0 

25000.0 

- 21.4457 

- 123063.9 

78 . 1793 

300 

10.0534 

2599 . 1 

61.4327 

15830.7 

25018.6 

24998. 1 

- 21.3327 

- 123074.4 

77.6230 

400 

11.0055 

3653.7 

64.460 1 

22130.3 

26073.2 

24927.9 

- 16.7869 

- 123585.9 

55. 1655 

500 

1 1.7376 

4792.7 

66.9987 

28706.6 

27212.2 

24908.8 

- 14.0644 

- 124008.9 

41.6393 

600 

12.2722 

5994.6 

69.1885 

35518.5 

284 14 . 1 

24921.0 

- 12.2496 

- 124364.1 

32.5931 

700 

12.6614 

7242.3 

71.1111 

42535.5 

29661.8 

24951.5 

- 10.9522 

- 124667.7 

26. 1 144 

800 

12.9493 

8523.5 

72.8215 

49733.7 

30943.0 

24992.4 

- 9.9777 

- 124931.5 

21.2442 

900 

13.1672 

9829.8 

74.3599 

57094.0 

32249.3 

25039.4 

- 9.2184 

- 125164.3 

17.4488 

1 000 

13.3362 

1 1 155.3 

75.7563 

64600.9 

33574.9 

25090.0 

- 8.6098 

- 125372.5 

14.4070 

1 100 

13.4703 

12495.9 

77.0339 

72241.3 

34915.4 

25142.9 

- 8. 1109 

- 125560.9 

1 1.9144 

1200 

13.5792 

13848.6 

78.2108 

80004.4 

36268.1 

25196.8 

- 7.6942 

- 125732.9 

9.8342 

1300 

13.6694 

15211.1 

79.3014 

87880.6 

37630.7 

25251.2 

- 7.3408 

- 125891.5 

8.0717 

1400 

13.7456 

16582.0 

80.3172 

95862. 1 

39001.5 

25305.6 

- 7.0373 

- 126038.5 

6.5592 

1500 

13.8109 

17959.9 

81.2679 

103941.9 

40379.4 

25359.2 

- 6.7737 

- 126175.8 

5.2468 

1600 

13.8680 

19343.9 

82.1611 

112113.8 

41763.4 

25411.9 

- 6.5425 

- 126304.7 

4.0973 

1 f 00 

13.9185 

20733.3 

83.0034 

120372.4 

43152.8 

25463.0 

- 6.3381 

- 126426. 1 

3.0820 

1800 

13.9637 

22127.4 

83.8002 

128713.0 

44546.9 

25512.3 

- 6.1561 

- 126541.0 

2. 1787 

1900 

14.0047 

23525.9 

84.5563 

137131.1 

45945.4 

25559.4 

- 5.9929 

- 126650. 1 

1.3698 

2000 

14.0423 

24928.3 

85.2756 

145623.0 

47347.8 

25604. 1 

- 5.8458 

- 126753.9 

0.6411 

2100 

14.0771 

26334.2 

85.9616 

154185.1 

48753.8 

25646.0 

- 5.7125 

- 126853.0 

- 0.0187 

2200 

14. 1095 

27743.6 

86.6172 

162814.3 

50163. 1 

25685.0 

- 5.591 1 

- 126947.9 

- 0.6190 

2300 

14. 1399 

29156 . 1 

87.2451 

171507.6 

51575.6 

25721.0 

- 5.4801 

- 127039.0 

- 1. 1675 

2400 

14.1687 

30571.5 

87.8475 

180262.5 

52991.0 

25753.8 

- 5.3782 

- 127126.6 

- 1.6706 

2500 

14.1961 

31989.8 

88.4265 

189076.4 

54409.3 

25783.3 

- 5.2843 

- 127211.1 

- 2.1338 

2600 

14.2223 

33410. 7 

88.9837 

197947.0 

55830.2 

25809.6 

- 5.1976 

- 127292.8 

- 2.5616 

2700 

14.2475 

34834.2 

89.5210 

206872.4 

57253.7 

25832.6 

- 5. 1172 

- 127372.0 

- 2.9580 

2800 

14.2718 

36260.2 

90.0396 

215850.6 

58679.7 

25852.3 

- 5.0425 

- 127448.9 

- 3.3263 

2900 

14.2953 

37688.5 

90.5408 

224879.8 

60108.0 

25868.7 

- 4.9729 

- 127523.9 

- 3.6694 

3000 

14.3182 

39119.2 

91.0258 

233958.2 

61538.7 

25882.0 

- 4.9079 

- 127597 . 1 

- 3.9898 

3100 

14.3404 

40552 . 1 

91.4957 

243084.4 

6297 1.7 

25892.3 

- 4.8471 

- 127668.9 

- 4.2898 

3200 

14.3622 

41987.3 

91.9513 

252256.9 

64406.8 

25899.5 

- 4.7900 

- 127739.4 

- 4.571 1 

3300 

14.3835 

43424.6 

92.3936 

261474.2 

65844.1 

25903.8 

- 4.7364 

- 127808.8 

- 4.8355 

3400 

14.4044 

44864.0 

92.8233 

270735.2 

67283.5 

25905.4 

- 4.6860 

- 127877.4 

- 5.0845 

3500 

14.4249 

46305.4 

93.241 1 

280038.5 

68724.9 

25904.4 

- 4.6384 

- 127945.3 

- 5.3194 

3600 

14.4451 

47748.9 

93.6478 

289383.0 

70168.4 

25900.8 

- 4.5935 

- 128012.6 

- 5.5414 

3700 

14.4650 

49194.4 

94.0438 

298767.7 

71614.0 

25894.8 

- 4.5510 

- 128079.6 

- 5.7515 

3800 

14.4847 

50641.9 

94.4298 

308191.5 

73061.4 

25886.5 

- 4.5107 

- 128146.3 

- 5.9506 

3900 

14.5041 

52091.4 

94.8063 

317653.4 

74510.9 

25876. 1 

- 4.4726 

- 128213.0 

- 6.1396 

4000 

14.5234 

53542.8 

95. 1738 

327152.4 

75962.3 

25863.7 

- 4.4363 

- 128279.6 

- 6.3193 

4 100 

14.5424 

54996.0 

95.5327 

336687.8 

77415.6 

25849.4 

- 4.4019 

- 128346.4 

- 6.4903 

4200 

14.5613 

56451.2 

95.8833 

346258.7 

78870.7 

25833.3 

- 4.3691 

- 128413.4 

- 6.6532 

4300 

14.5800 

57908.3 

96.2262 

355864.2 

80327.8 

25815.5 

- 4.3378 

- 128480.6 

- 6.8086 

4400 

14.5986 

59367.2 

96.5616 

365503.7 

81786.7 

25796 . 1 

- 4.3080 

- 128548.2 

- 6.9571 

4500 

14.6170 

60828.0 

96.8899 

375176.3 

83247.5 

25775.2 

- 4.2795 

- 128616 . 1 

- 7.0990 

4600 

14.6353 

62290.6 

97.2113 

384881.4 

84710.1 

25752.9 

- 4.2523 

- 128684.5 

- 7.2348 

4700 

14.6536 

63755. 1 

97.5263 

394618.3 

86174.6 

25729.4 

- 4.2263 

- 128753.4 

- 7.3649 

4800 

14.6717 

65221.3 

97.8350 

404386.5 

87640.9 

25704.6 

- 4.2014 

- 128822.8 

- 7.4897 

4900 

14.6897 

66689.4 

98.1377 

414185 . 1 

89108.9 

25678.7 

- 4.1775 

- 128892.7 

- 7.6094 

5000 

14.7076 

68159.3 

98.4346 

424013.8 

90578.8 

25651.8 

- 4. 1546 

- 128963. 1 

- 7.7244 

5100 

14.7255 

69630.9 

98.7260 

433871.9 

92050.4 

25623.8 

- 4.1327 

- 129034.0 

- 7.8350 

5200 

14.7433 

71 104.4 

99.0122 

443758.8 

93523.9 

25594.9 

- 4 . 1 1 16 

- 129105.5 

- 7.9413 

5300 

14.7610 

72579.6 

99.2932 

453674. 1 

94999. 1 

25565.2 

- 4.0913 

- 129177.5 

- 8.0437 

5400 

14.7787 

74056.6 

99.5692 

463617.3 

96476. 1 

25534.6 

- 4.0718 

- 129250.0 

- 8.1424 

5500 

14.7963 

75535.3 

99.8406 

473587.8 

97954.8 

25503.3 

- 4.0530 

- 129322.9 

- 8.2375 

5600 

14.8138 

77015.8 

100. 1073 

483585.3 

99435.3 

25471.2 

- 4.0349 

- 129396.3 

- 8.3293 

5700 

14.8313 

78498. 1 

100.3697 

493609.2 

100917.6 

25438.5 

- 4.0175 

- 129470. 1 

- 8.4179 

5800 

14.8488 

79982 . 1 

100.6278 

503659.1 

102401.6 

25405 . 1 

- 4.0007 

- 129544.3 

- 8.5036 

5900 

14.8662 

81467.9 

100.8818 

513734.6 

103887.4 

25371.2 

- 3.9845 

- 129618.8 

- 8.5863 

\6000 

14.8836 

82955.3 

101.1318 

523835.3 

105374.8 

25336.7 

- 3.9688 

- 129693.7 

- 8.6664 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(9l) Cl^O (gas)j molecular weight, 86.914 


T, 

°K 

cal/mole °K 

H T~ H 0' 

cal/mole 

C° 

cal/mole °K 

cal/mole 

0 

100 

8.3894 

O' 

804.3 

53-3239 

71 

4528. 1 

200 

9.6908 

1708.2 

59.5374 

10199.3 

298.15 

10.8491 

2718.2 

63.6307 

16253.3 

300 

10.8683 

2738.3 

63.6979 

1637 1 . 1 

400 

11.7395 

3871.3 

66.9515 

22909.3 

500 

12.3289 

5076.7 

69.6388 

29742.7 

600 

12.7245 

6330. 7 

71.9239 

36823.7 

700 

12.9956 

7617.5 

73.9070 

44 1 1 7.4 

800 

13.1867 

8927. 1 

75.6555 

51597.3 

900 

13.3253 

10253. 1 

77.2171 

59242.3 

1000 

13.4286 

1 1591.0 

78.6267 

67035.7 

1 100 

13.5073 

12938.0 

79.9104 

74963.5 

1200 

13.5684 

14291.9 

81.0884 

83014.2 

1300 

13.6169 

15651.3 

82. 1765 

91178.2 

1400 

13.6558 

17015.0 

83. 1871 

99446.9 

1500 

13.6876 

18382.2 

84.1303 

107813.3 

1600 

13.7139 

19752.3 

85.0146 

1 16271.0 

1700 

13.7358 

21124.8 

85.8467 

124814.5 

1800 

13.7542 

22499.3 

86.6323 

133438.8 

1900 

13.7700 

23875.6 

87.3764 

142139.6 

2000 

13.7834 

25253.3 

88.0831 

150912.9 

2100 

13.7951 

26632.2 

88.7558 

159755.1 

2200 

13.8052 

28012.2 

89.3978 

168663.0 

2300 

13.8141 

29393.2 

90.0117 

177633.7 

2400 

13.8218 

30775.0 

90.5998 

186664.5 

2500 

13.8287 

32157.5 

91. 1642 

195752.9 

2600 

13.8349 

33540.7 

91.7067 

204896.6 

2700 

13.8403 

34924.5 

92.2289 

214093.5 

2800 

13.8452 

36308.8 

92.7323 

223341.7 

2900 

13.8496 

37693.5 

93.2182 

232639.4 

3000 

13.8536 

39078.7 

93.6878 

241984.8 

3100 

13.8572 

40464.2 

94.1422 

251376.5 

3200 

13.8605 

41850. 1 

94.5822 

260812.8 

3300 

13.8635 

43236.3 

95.0087 

270292.4 

3400 

13.8662 

44622.8 

95.4226 

279814.1 

3500 

13.8687 

46009.5 

95.8246 

289376.6 

3600 

13.8710 

47396.5 

96.2153 

298978.7 

3700 

13.8731 

48783.7 

96.5954 

308619.3 

3800 

13.8750 

50171.1 

96.9654 

318297.4 

3900 

13.8768 

51558.7 

97.3258 

328012.0 

4000 

13.8785 

52946.5 

97.6772 

337762.3 

4100 

13.8801 

S4334.4 

98.0199 

347547.2 

4200 

13.8815 

55722.5 

98.3544 

357366.0 

4300 

13.8829 

57110.7 

98.6811 

367217.8 

4400 

13.8841 

58499. 1 

99.0002 

377101.9 

4500 

13.8853 

59887.6 

99.3123 

387017.6 

4600 

13.8864 

61276. 1 

99.6175 

396964.2 

4700 

13.8874 

62664.8 

99.9161 

406940.9 

4800 

13.8884 

64053.6 

100.2085 

416947.2 

4900 

13.8893 

65442.5 

100.4949 

426982.4 

5000 

13.8901 

66831.5 

100.7755 

437046.0 

5100 

13.8909 

68220.5 

101.0506 

447137.3 

5200 

13.8917 

69609.6 

101.3203 

457255.9 

5300 

13.8924 

70998.8 

101.5849 

467401.2 

5400 

13.8931 

72388.1 

101.8446 

477572.7 

5500 

13.8937 

73777.5 

102.0995 

487770.0 

5600 

13.8943 

75166.9 

102.3499 

497992.5 

5700 

13.8949 

76556.3 

102.5958 

508239.8 

5800 

13.8954 

77945.8 

102.8375 

518511.5 

5900 

13.8959 

79335.4 

103.0750 

528807. 1 

6000 

13.8964 

80725.0 

103.3086 

539126.3 


"r. 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

cal/mole 

(A Hf)f, 
cal/mole 

lo 9 10 K f 

A Hf, 
cal/mole 

lo 3| 0 K 

15381.8 

18612.7 


-97470.6 

-98187.5 


16186.1 

18374.2 

-42.8922 

204.2953 

17090.0 

18204.6 

-22.8926 

-98839.0 

96.7187 

18100.0 

18100.0 

-16.3623 

-99357.9 

61.0812 

18120. 1 

18098.6 

-16.2805 

-99366.8 

60.6321 

19253.2 

18047.2 

-12.9893 

-99812.3 

42.4981 

20458.6 

18033. 1 

-1 1.0183 

-100199.3 

31.5716 

21712.5 

18040.6 

-9.7045 

-100540.5 

24.2605 

22999.3 

18059.9 

-8.7653 

-100844.7 

19.0214 

24309.0 

18085.4 

-8.0601 

-101118.7 

15.0808 

25634.9 

18 1 13.9 

-7.5107 

-101367.9 

12.0079 

26972.9 

18143.6 

-7.0706 

-101596.7 

9.5437 

28319.8 

18173.4 

-6.7098 

-101808.7 

7.5232 

29673.7 

18202.6 

-6.4087 

-102006. 7 

5.8361 

31033. 1 

18230.7 

-6.1535 

-102193.0 

4.4058 

32396.8 

18257.4 

-5.9344 

-102369.6 

3.1776 

33764.0 

18282.2 

-5.7443 

-102537.8 

2.1114 

35134.1 

18304.9 

-5.5777 

-102699.0 

1.1770 

36506.6 

18325.3 

-5.4306 

-102854.0 

0.3513 

37881.2 

18343.2 

-5.2996 

-103003.9 

-0.3838 

39257.4 

18358.3 

-5. 1824 

-103149.2 

-1.0425 

40635. 1 

18370.6 

-5.0768 

-103290.6 

-1.6361 

42014.0 

18379.8 

-4.9811 

-103428.6 

-2.1739 

43394. 1 

18385.8 

-4.8942 

-103563.5 

-2.6635 

44775.0 

18388.7 

-4.8148 

-103695.9 

-3. 1 1 10 

46156.8 

18388.2 

-4.7420 

-103826. 1 

-3.5218 

47539.4 

18384.4 

-4.6750 

-103954.3 

-3.9002 

48922.6 

18377.3 

-4.6132 

-104080.9 

-4.2499 

50306.3 

18366.8 

-4.5560 

-104206.0 

-4.5741 

51690.6 

18352.9 

-4.5029 

-104330.0 

-4.8755 

53075.3 

18335.7 

-4.4536 

-104453.0 

-5. 1565 

54460.5 

18315.2 

-4.4075 

-104575.3 

-5.4190 

55846. 1 

18291.4 

-4.3645 

-104696.9 

-5.6649 

57231.9 

18264.4 

-4.3243 

-104818.2 

-5.8957 

58618. 1 

18234.2 

-4.2865 

-104939. 1 

-6. 1127 

60004.6 

18200.8 

-4.2510 

-105060.0 

-6.3173 

61391.4 

18164.5 

-4.2176 

-105180.9 

-6.5103 

62778.4 

18125. 1 

-4. 1861 

-105301.8 

-6.6928 

64165.6 

18082.8 

-4.1564 

-105423. 1 

-6.8657 

65553.0 

18037.6 

-4. 12B4 

-105544.6 

-7.0297 

66940.6 

17989.6 

-4. 1018 

-105666.6 

-7.1854 

68328.3 

17938.8 

-4.0766 

-105789. 1 

-7.3335 

69716.3 

17885.3 

-4.0528 

- 105912.2 

-7.4746 

71104.3 

17829.2 

-4.0301 

-106035.9 

-7.6090 

72492.6 

17770.5 

-4.0086 

-106160.3 

-7.7374 

73880.9 

1 7709.3 

-3.9881 

-106285.4 

-7.8601 

75269.4 

17645.6 

-3.9686 

-10641 1.4 

-7.9775 

76658.0 

17579.5 

-3.9500 

-106538. 1 

-8.0899 

78046.7 

17510.9 

-3.9322 

-106665.8 

-8.1977 

79435.4 

17440.0 

-3.9153 

-106794.3 

-8.3011 

80824.3 

17366.8 

-3.8991 

-106923.7 

-8.4003 

82213.3 

17291.3 

-3.8837 

-107054. 1 

-8.4958 

83602.3 

17213.6 

-3.8689 

-107185.3 

-8.5876 

84991.5 

17133.6 

-3.3547 

-107317.5 

-8.6760 

86380.7 

17051.5 

-3.8412 

-107450.7 

-8.761 1 

87770.0 

16967.2 

-3.8282 

-107584.8 

-8.8432 

89159.3 

16880. 7 

-3.8157 

-107719.8 

-8.9224 

9054B. 7 

16792.2 

-3.8038 

-107855.7 

-8.9989 

91938.1 

16701.6 

-3.7923 

-107992.6 

-9.0728 

93327. 7 

16608.9 

-3.7813 

-108130.4 

-9. 1442 

94717.2 

16514.2 

-3.7707 

-108269. 1 

-9.2133 

96106.8 

16417.4 

-3.7606 

-108408.6 

-9.2802 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(92) F (gas); molecular weight, 19.00 


r, 

°K 

cal/mole °K 

H f "6> 

cal/mole 

C° 

cal/mole °K 

f~ H o >. 

cal/mole 

h t* 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

•og ,0 K f 

A Hf, 
cal/mole 

lo 9lO K 

0 










100 

3.0681 

498.3 

32.1160 

2713.1 

17798.7 

18506.2 

-37.8715 

0 

0 

200 

5.4029 

1024. 4 

35. 74 6o 

6125.0 

18324.5 

18681.9 

-17. 5782 

0 

0 

2 9 0 . t 5 

5.4367 

1538.0 

37.9170 

9 747.0 

18858.2 

18693.2 

-10.8301 

0 

0 

300 

5.4338 

1568.0 

37.9500 

9817.2 

18868.2 

18361. 3 

- 10. 7448 

0 

0 

400 

3.3615 

2108. 2 

39.3050 

13693.8 

19408.4 

19016.4 

-7.2967 

0 

0 

300 

5.2823 

2640.3 

40.692 I 

17706.1 

19940.4 

19145.7 

-5.2120 

0 

0 

600 

5.2183 

5163.1 

4 L . 6498 

21824.8 

20463.3 

19254.9 

-3.8135 

0 

0 

700 

fj * 1 696 

3664. 4 

42.4504 

26030.9 

20984.6 

19349. 1 

-2.8092 

0 

0 

800 

5.1327 

4199. 3 

4 3. 13 8 2 

30311.1 

21499.6 

19432.0 

-2.0525 

0 

0 

900 

5. 1046 

4711.3 

43.7410 

34655.7 

22011.4 

19506.4 

-1.4616 

0 

0 

1000 

5.0829 

5220. 6 

44.2777 

39057.1 

22320.8 

19574.2 

-0.9872 

0 

0 

1 100 

5.0638 

5728.0 

44 . 7o 1 3 

43509.4 

23028.2 

19636.7 

-0.5977 

0 

0 

1200 

5.0521 

6233. 9 

45.2013 

48007.9 

23534.0 

19694.8 

-0.2721 

0 

0 

1300 

5.0411 

6736.6 

45 • 61) 54 

52548.5 

24038.7 

19749. 2 

0.0042 

0 

0 

1400 

5.0321 

7242. 1 

45.978b 

57128.0 

24542.3 

19800.5 

0.2416 

0 

0 

1500 

5.0246 

7745.0 

4b.325o 

61743.4 

25045.2 

19849.0 

0.4479 

0 

0 

1600 

5.0184 

824 7. 1 

46 • 649o 

66392.3 

25547.3 

19895.2 

0.6289 

0 

0 

1700 

5.0131 

0748. 7 

46.9537 

71072.6 

26048.9 

19939. 1 

0. 7889 

0 

0 

1800 

5.0086 

9249. 8 

47.2401 

75782.5 

26549.9 

19981.0 

0.9315 

0 

0 

1900 

5 . 0048 

9730. 4 

47.5108 

80520.1 

27050.6 

20021. 1 

1.0593 

0 

0 

2000 

5.0014 

10250. 7 

4 7. 7674 

85284.2 

27550.9 

20059.5 

1.1745 

0 

0 

2100 

4.9983 

10730. 7 

48.0114 

90073.2 

28050.9 

20096. 3 

1.2790 

0 

0 

2200 

4.9960 

11230. 4 

48.2439 

94886.1 

28550.6 

20131.6 

1.3741 

0 

0 

2300 

4.9937 

11749. 9 

46.4659 

99721 . 6 

29050. 1 

20165.4 

1.4612 

0 

0 

2400 

4.9918 

12249. 2 

48.6784 

104578.9 

29549.4 

20197.9 

1.5411 

0 

0 

2500 

4.9900 

12748.3 

48.8621 

109457.0 

30048.5 

20228.9 

1.6147 

0 

0 

2600 

4.9884 

13247. 2 

49.0778 

1 14355.1 

30547.4 

20258. 7 

1.6827 

0 

0 

2700 

4.9870 

13746.0 

49.2660 

119272.3 

3 1046. 2 

20287. 3 

1. 7459 

0 

0 

2800 

4.9858 

14244.6 

49.4474 

124208.1 

31544.8 

20314. 6 

1 . 8045 

0 

0 

2900 

4.9846 

14743. 1 

49.6223 

129161.6 

32043.3 

20340. 7 

1.8592 

0 

0 

3000 

4 . 9836 

15241. 5 

49. 7913 

134132.3. 

32541.7 

20365.6 

1.9104 

0 

0 

3100 

4.9826 

13739.8 

49.9347 

139119.7 

33040.0 

20389.4 

1 . 9583 

0 

0 

3200 

4.9818 

16238. 1 

50. 1129 

144123.1 

33538.3 

20412. 1 

2.0032 

0 

0 

3300 

4.9810 

16736. 2 

50.2661 

149142.1 

34036.4 

20433.6 

2.0455 

0 

0 

3400 

4.9603 

1 7234. 3 

30.4148 

154176.2 

34534.5 

20454.0 

2.0853 

0 

0 

3500 

4.9796 

17752. 3 

30. 5592 

159224.9 

35032.4 

20473.3 

2. 1229 

0 

0 

3600 

4.9790 

18230. 2 

50.6993 

164287.9 

35530.4 

20491.6 

2. 1584 

0 

0 

3700 

4.9784 

18723. 1 

50.8359 

169364.6 

36028.2 

20508.8 

2.1920 

0 

0 

3800 

4.9779 

19225.9 

50 . 96 8 6 

174454.9 

36526. 1 

20524.9 

2.2239 

0 

0 

3900 

4.9774 

19723.6 

51.0979 

179558.3 

37023.8 

20540.0 

2.2542 

0 

0 

4000 

4.9770 

2022 L. 4 

51.2239 

184674.4 

37521.6 

20554.0 

2.2830 

0 

0 

4100 

4.9766 

20719.0 

31.3468 

189802.9 

38019.2 

20567. 0 

2.3104 

0 

0 

4200 

4.9762 

21216. 7 

51.466? 

194943.6 

38516.9 

20579. 0 

2.3365 

0 

0 

4300 

4.9758 

21714.3 

51.5836 

200096.2 

39014.5 

20589.9 

2.3614 

0 

0 

4400 

4.9733 

22 21 1. 9 

51.6982 

205260.3 

39512.0 

20599.8 

2.3852 

0 

0 

4500 

4.9732 

22709. 4 

51.8100 

210435.8 

40009.6 

20608. 7 

2.4079 

0 

0 

4600 

4.9749 

23206. 9 

51.9194 

215622.2 

4050 7. 1 

20616.6 

2.4297 

0 

0 

4700 

4.9746 

23704.4 

32.0264 

220819.6 

41004.6 

20623.5 

2.4505 

0 

0 

4800 

4.9744 

24201. 8 

52.1311 

226027.4 

41502.0 

20629.4 

2.4705 

0 

0 

4900 

4.9741 

24699. 2 

52.2337 

231245.7 

4 1999.4 

20634.3 

2.4897 

0 

0 

5000 

4.9739 

23196.6 

52. 3341 

236474.1 

42496.8 

20638.2 

2.5081 

0 

0 

5100 

4.9737 

26694. 0 

52.4320 

241712.5 

42994.2 

20641. 1 

2.5258 

0 

0 

5200 

4.9733 

26191.4 

52. 5292 

246960.6 

43491.6 

20643.0 

2. 5428 

0 

0 

5300 

4.9733 

26688. 7 

32.6240 

252218.2 

43988.9 

20643.9 

2.5592 

0 

0 

3400 

4.9731 

27166.0 

32.7169 

23748SJ.3 

44436.2 

20643. 8 

2.5749 

0 

0 

5500 

4.9729 

27683. 3 

52. 8082 

262761.6 

44983.5 

20642. 7 

2.5901 

0 

0 

3600 

4.972 / 

28180. 6 

52.6978 

268046.9 

45480.8 

20640. 7 

2.6048 

0 

0 

3700 

4.9726 

2B677.9 

32.985b 

273341.1 

45978. 1 

20637.7 

2.6189 

0 

0 

3800 

4.9724 

29175. 1 

53.0723 

278644.0 

46475.3 

20633.6 

2.6325 

0 

0 

3900 

4.9723 

29672. 

53. 1573 

2839555 . 5 

A 6 > i Z • 5 

20628.7 

2.6457 

0 

0 

6000 

4,9722 

30169. 6 

53.2406 

289275.4 

47469.8 

206 22. 7 

2.6584 

0 

0 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(93) P 2 (gas); molecular weight, 38.00 


T, 

°K 

cal/mole °K 

H r~ H o> 

col/mole 

co 

'V’ 

col/mole °K 

-(^°-"6)< 

cal/mole 

0 

100 

6.9587 

0 

694.8 

40.6957 

0 

3374.7 

200 

7 .0970 

1395.0 

45.5437 

7713.8 

298. 15 

7.4869 

2109.7 

48.4460 

12334.5 

300 

7.4949 

2123.6 

48.4924 

12424.2 

400 

7.8941 

2893.7 

50.7051 

1 7388.4 

500 

8. 1985 

3699. 1 

52.50 1 1 

22551.4 

600 

8.4184 

4530.6 

54.0164 

27879.3 

700 

8.5788 

5380.8 

55.3268 

33347.9 

800 

8.6990 

6245.0 

56.4805 

38939.4 

900 

8.7923 

7119.7 

57.5107 

44639.9 

1000 

8.8670 

8002.8 

58.441 1 

50438.3 

1100 

8.9287 

8892.7 

59.2892 

56325.4 

1200 

8.9811 

9788.3 

60.0684 

62293.8 

1300 

9.0266 

10688.7 

60. 7891 

68337. 1 

1400 

9.0669 

1 1593.4 

61.4595 

74449.9 

1500 

9.1034 

12502.0 

62.0864 

80627.6 

1600 

9.1368 

13414.0 

62.6750 

86865.9 

1 700 

9. 1679 

14329.2 

63.2298 

93161.5 

1800 

9.1971 

15247.5 

63. 7547 

99510.9 

1900 

9.2248 

16168.6 

64.2527 

10591 1.5 

2000 

9.2512 

1 7092.4 

64.7265 

1 12360.6 

2 100 

9.2767 

18018.8 

65. 1785 

1 18856. 1 

2200 

9.3013 

18947.7 

65.6106 

12539.5'. 7 

2300 

9.3252 

19879. 1 

66.0246 

13)977.6 

2400 

9.3485 

20812.8 

66.4220 

138600. 1 

2500 

9.37 13 

21748. 7 

66.8041 

145261.5 

2600 

9.3937 

22687.0 

67. 1721 

151960.4 

2700 

9.4157 

23627.5 

67.5270 

158695.5 

2800 

9.4374 

24570. 1 

67.8698 

165465.4 

2900 

9.4589 

25514.9 

68.2014 

172269. 1 

3000 

9.4800 

26461.9 

68.5224 

179105.3 

3100 

9.5010 

274 1 1.0 

68.8336 

185973.2 

3200 

9.5218 

28362. 1 

69. 1356 

192871.7 

3300 

9.5425 

29315.3 

69.4289 

199800.0 

3400 

9.5630 

30270.6 

69.7141 

206757.3 

3500 

9.5834 

31227.9 

69.9916 

213742.6 

3600 

9.6036 

32187.3 

70.2618 

220755.3 

3700 

9.6238 

33148.6 

70.5252 

227794.7 

3800 

9.6438 

341 12.0 

70.7821 

234860.2 

3900 

9.6638 

35077.4 

7 1 .0329 

241951.0 

4000 

9.6837 

36044.8 

71.2778 

249066.5 

4100 

9.7036 

37014. 1 

71.5172 

256206.3 

4200 

9.7234 

37985.5 

71.7513 

263369.8 

4300 

9.7431 

38958.8 

71.9803 

270556.4 

4400 

9. 7628 

39934. 1 

72.2045 

277765.7 

4500 

9. 7824 

4091 1.4 

72.424 l 

284997.2 

4600 

9.8020 

41890.6 

72.6393 

292250.4 

4700 

9.8216 

42871.8 

72.8504 

299524.9 

4800 

9.8411 

43854.9 

73.0573 

306820.3 

4900 

9.8606 

44840.0 

73.2605 

314136.2 

5000 

9.8800 

45827.0 

73.4599 

321472.3 

5100 

9.B994 

46816.0 

73.6557 

328828.1 

5200 

9.9188 

47806.9 

73.848 1 

336203.3 

5300 

9.9382 

48799.7 

74.0372 

343597.6 

5400 

9.9576 

49794.5 

74.2232 

351010.7 

5500 

9.9769 

50791.3 

74.4061 

358442. 1 

5600 

9.9962 

51789.9 

74.5860 

365891.8 

5700 

10.0155 

52790.5 

74.7631 

373359.3 

5800 

10.0348 

53793.0 

74.9375 

380844.3 

5900 

10.054 l 

54797.5 

75. 1092 

388346.7 

6000 

10.0733 

55803.8 

75.2783 

395866. 1 


H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
' gaseous atoms 

(A Hf)f, 
cal/mole 

o 

tQ 

o 

AHf, 

cal/mole 

o 

iQ 

5 

-2109.7 

0 




- 14 14.9 

0 

0 

-37012.3 

75.7429 

-714.7 

0 

0 

-37363.8 

35. 1563 

0 

0 

0 

-37716.3 

2 1 .660 1 

13.9 

0 

0 

-37722.6 

21.4896 

784.0 

0 

0 

-38032. 7 

14.5934 

1589.4 

0 

0 

-38291.5 

10.4241 

2420.9 

0 

0 

-38509.8 

7.6270 

3271.1 

0 

0 

-38698. 1 

5.6184 

4135.3 

0 

0 

-38864.0 

4.1051 

5010.0 

0 

0 

-39012.9 

2 . 9232 

5893. 1 

0 

0 

-39148.4 

1.9743 

6783.0 

0 

0 

-39273.3 

1 . 1953 

7678.6 

0 

0 

-39389.5 

0.5442 

8579.0 

0 

0 

-39498.4 

-0.0084 

9483.7 

0 

0 

-39601.0 

-0.4833 

10392.3 

0 

0 

-39698. 1 

-0.8959 

1 1304.3 

0 

0 

-39790.3 

-1.2578 

12219.5 

0 

0 

-39878.2 

-1.5778 

13137.8 

0 

0 

-39962. 1 

-1.8629 

14058.9 

0 

0 

-40042.3 

-2. 1 185 

14982. 7 

0 

0 

-401 19. 1 

-2.3490 

15909. 1 

0 

0 

-40192.7 

-2.5580 

16838.0 

0 

0 

-40263.2 

-2. 7483 

1 7769.4 

0 

0 

-40330.9 

-2.9223 

18703. 1 

0 

0 

-40395.7 

-3.082 1 

19639. 1 

0 

0 

-40457.9 

-3.2294 

20577.3 

0 

0 

-40517.5 

-3.3655 

2 1517.8 

0 

0 

-40574.5 

-3.4917 

22460.4 

0 

0 

-40629.2 

-3.609 1 

23405.3 

0 

0 

-40681 .4 

-3. 7185 

24352.2 

0 

0 

-40731.3 

-3.8207 

25301.3 

0 

0 

-40778.8 

-3.9165 

26252.4 

0 

0 

-40824. 1 

-4.0064 

27205.6 

0 

0 

-40867.2 

-4.0909 

28160.9 

0 

0 

-40908.0 

-4. 1706 

29118.2 

0 

0 

-40946.7 

-4.2457 

30077.6 

0 

0 

-40983.2 

-4.3168 

31038.9 

0 

0 

-41017.6 

-4.3840 

32002.3 

0 

0 

-41049.8 

-4.4478 

32967.7 

0 

0 

-41080.0 

-4.5084 

33935. 1 

0 

0 

-4 1 108.0 

-4.5660 

34904.4 

0 

0 

-41134.0 

-4.6207 

35875.8 

0 

0 

-41158.0 

-4.6730 

36849.1 

0 

0 

-41 1 79.8 

-4.7228 

37824.4 

0 

0 

-41 199.7 

-4.7704 

38801.7 

0 

0 

-41217.5 

-4.8158 

39780.9 

0 

0 

-41233.3 

-4.8594 

40762. 1 

0 

0 

-41247.0 

-4.90 1 1 

41745.2 

0 

0 

-41258.8 

-4.9410 

42730.3 

0 

0 

-41268.6 

-4.9794 

4371 7.3 

0 

0 

-41276.3 

-5.0162 

44706.3 

0 

0 

-41282. 1 

-5.0515 

45697.2 

0 

0 

-41285.9 

-5.0856 

46690. 1 

0 

0 

-41287.7 

-5. 1 183 

47684.8 

0 

0 

-41287.6 

-5. 1498 

4868! .6 

0 

0 

-41285.5 

-5. 1802 

49680.2 

0 

0 

-41281.4 

-5.2095 

50680.8 

0 

0 

-41275.3 

-5.2378 

5 1683.3 

0 

0 

-41267.3 

-5.2650 

52687.8 

0 

0 

-41257.3 

-5.2914 

53694. 1 

° 

0 

-4 1245.4 

-5.3169 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(94) H (gas)} molecular weight, 1.008 


Formation from assigned 


7 ; 


H T~ H 0' 


-(^ r-"o )• 


reference 

elements 

°K 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A Hf) f , 
cal/mole 

O 

O 

O 

u 


0 


0 

■50616.5 

51628.4 


100 

.4.9631 

496.8 

21.9650 

1699.7 

51113.3 

51745. 7 

- 110.9494 

200 

4.9681 

993. b 

25.4087 

4088 . 1 

51610.1 

51941. 2 

-54.3196 

298.lt. 

4.9661 

1481.3 

27. 3924 

6685.8 

52097.7 

52097.7 

-35.6106 

300 

4.9661 

1490. 4 

27.4231 

6736.5 

52106.9 

52100.6 

-35.3752 

400 

4.9681 

1987. 3 

26.8523 

9553.7 

52603.8 

52250. 1 

-25. 8747 

500 

4.9681 

2484. 1 

2 9. 9609 

12496.4 

53100.6 

52397.6 

-20.1578 

600 

4.9681 

2980. 9 

30. 8667 

15539.2 

53597.4 

52544.4 

-16.3357 

700 

4.9681 

3477. 7 

31 . 6326 

18665.1 

54094.2 

52690. 1 

-13.5982 

800 

4.9681 

3974. 5 

32.2960 

21862.3 

54591.0 

52834.2 

-11.5392 

900 

4.9681 

4471.3 

32.8812 

25121.7 

55087.8 

52975.4 

-9.9334 

1000 

4.9681 

4968. 1 

33.4046 

28436.5 

55584.6 

53113.2 

-8.6453 

1100 

4. 9681 

5465. 0 

33.8781 

31801.0 

56081.5 

53246.8 

-7.5889 

1200 

4.9661 

5961.8 

34.3104 

35210.7 

56578.3 

53375.8 

-6. 7063 

1300 

4.9681 

6458. 6 

34.7081 

38661.9 

57075.1 

53499.7 

-5.9576 

140 0 

4.9681 

6955.4 

3 1> • 0 7 bZ 

42151.3 

57571.9 

53618.5 

-5.3147 

1500 

4.9681 

7452- 2 

35.4190 

45676.3 

58068. 7 

53731.7 

-4.7561 

1600 

4.9661 

7949. 0 

3b. 7397 

49234.4 

58565 . 5 

53839.8 

-4.2663 

1700 

4.9681 

8445. 9 

36.0408 

52823.6 

59062.4 

53943. 1 

-3.8332 

1800 

4.9681 

8942. 7 

36.3246 

56442.0 

59559.2 

54041.8 

-3.4477 

1900 

4.9681 

9439. 5 

36.5934 

60088.0 

60056.0 

54135. 5 

-3. 1020 

2000 

4.9681 

9936.3 

36.8483 

63760.2 

60552.8 

54224.8 

-2.7905 

2100 

4.9681 

10433. 1 

37.0907 

67457.3 

61049.6 

54309. 7 

-2.5081 

2200 

4.9661 

10929. 9 

37.3218 

71178.0 

61546.4 

54390.8 

-2.2511 

2300 

4.9681 

11426. 7 

37.5426 

74921.3 

62043.2 

54467.9 

-2.0158 

2400 

4.9681 

11923.6 

37.7541 

78686.2 

62540. 1 

54541.6 

-1.8002 

2500 

4.9681 

12420.4 

37.9569 

82471.8 

63036.9 

54611.8 

-1.6014 

2600 

4.9681 

12917.2 

38. 1517 

86277.3 

63533.7 

54678.7 

-1.4177 

2 700 

4.9681 

13414. 0 

38.3392 

90101.9 

64030.5 

54742.6 

-1.2473 

2800 

4.9681 

13910.8 

38.5199 

93944.9 

64527.3 

54803.4 

-1.0891 

2900 

4.9681 

14407. 6 

38.6942 

97805.7 

65024.1 

54861. 5 

-0.9415 

3000 

4.9681 

14904. 4 

38.8627 

101683.6 

65520.9 

54916.6 

-0.8035 

3100 

4.9681 

15401. 3 

39.0256 

105578.0 

66017.8 

54968.9 

-0.6744 

3200 

4.9681 

15898. 1 

39. 1833 

109488.5 

66514.6 

55018.5 

-0.5533 

3300 

4.9681 

16394.9 

39. 3362 

113414.5 

6 70U.4 

55066. 1 

-0.4394 

3400 

4.9681 

16891. 7 

39.4845 

117355.6 

67508.2 

55110. 5 

-0.3321 

3500 

4.9681 

17368. 5 

39.6285 

121311.3 

68005.0 

55152.0 

-0.2309 

3600 

4 . 966 l 

17865.3 

39.7685 

125281.2 

68501.8 

55191.9 

-0. 1351 

3700 

4.9681 

18382. 2 

39.904b 

129264.8 

68998.7 

55229. 5 

-0.0445 

3800 

4.9681 

18879.0 

40.0371 

133262.0 

69495.5 

55263. 7 

0.0414 

3900 

4.9681 

19375.8 

40.1661 

137272.1 

69992.3 

55297.0 

0.1227 

4000 

4.9681 

19872.6 

40.2919 

141295.1 

70489. 1 

55327.5 

0.2004 

4100 

4.9681 

20369. 4 

40.4146 

145330.4 

70985.9 

55356.4 

0.2739 

4200 

4.9681 

20866. 2 

40,5343 

149377.9 

71482.7 

55382.7 

0.3445 

4300 

4.9681 

21363.0 

40.6512 

153437.2 

71979.5 

55407. 1 

0.4115 

4400 

4.9681 

21859.9 

40.7654 

157508.1 

72476.4 

55429. 0 

0.4754 

4500 

4.9681 

22356. 7 

40.8771 

161590.2 

72973.2 

55449.6 

0.5366 

4600 

4.9681 

22853. 5 

40.9863 

165683.4 

73470.0 

55467. 8 

0.5951 

4700 

4.9681 

23350. 3 

41.0931 

169787.4 

73966.8 

55484. 0 

0.6512 

4800 

4.9681 

23847. 1 

41. 1977 

173901.9 

74463.6 

55497.8 

0. 7050 

4900 

4.9682 

24343.9 

41.3002 

178026.8 

74960.4 

55509. 8 

0. 7565 

5000 

4. 9682 

24840. 7 

41.4005 

182161.9 

75457.2 

55520.4 

0.8060 

5100 

4.9682 

25337.6 

41.4989 

186306.9 

75954.1 

55528. 9 

0.8536 

5200 

4.9682 

25834.4 

41.5954 

190461.6 

76450.9 

55535.6 

0.8993 

5300 

4.9682 

2633 l. 2 

41 . 6900 

194625.9 

76947.7 

55540.2 

0.9433 

5400 

4. 9682 

26828.0 

41. 7829 

198799.6 

77444.5 

55543. 1 

0.9859 

5500 

4.9682 

2 7324. 8 

41.8740 

202982.4 

77941.3 

55544.0 

1.0266 

5600 

4.9682 

27821.6 

41.9636 

207174.3 

78438.1 

55543.5 

1.0661 

5700 

4.9682 

28318. 5 

42.0515 

21 1375. 1 

78935.0 

55541.4 

1.1041 

5800 

4.9682 

2d8 1 5. 3 

42.1379 

215584.6 

79431.8 

55537.5 

l. 1407 

5900 

4.9682 

29312. 1 

42.222b 

219302.6 

79928.6 

55531.6 

1.1763 

6000 

4.9682 

29808. 9 

42.3063 

224029.1 

8042b. 4 

55524.4 

1.2104 


Formation from 


gaseous atoms 


A Hf, 
cal/mole 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


000000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(95) Hg (gas); molecular weight, 2.016 


T, 

C h 





Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A Hf) f , 
cal/mole 

log io K f 

A Hf, 
cal/mole 

O 

O 

0 

LOO 

5 .3934 

cr 

758. 9 

24. 3877 

0 

1679.8 

-20 23.8 
-1264.9 

0 

0 

0 

-I 03256 . 8 
-103491.5 

221.8988 

200 

6.5182 

1361.7 

28.5212 

4342.5 

-602. 1 

0 

0 

-103882.3 

108.6393 

298. Lb 

6.8918 

2023. 8 

31.2079 

7280.8 

0 

0 

0 

-104195.5 

71.2212 

300 

6.8938 

2036. 5 

31.2517 

7339.0 

12. 7 

0 

0 

-104201. 1 

70. 7505 

400 

6.9753 

2731.1 

33.2508 

10569.2 

707.3 

0 

0 

-104500.2 

51.7494 

500 

6.9932 

3429. 7 

34.8088 

13974.7 

1405.9 

0 

0 

-104795.2 

40.3156 

600 

7.0091 

4129.7 

36.0847 

17521.1 

2105.9 

0 

0 

-105088.9 

32.6715 

700 

7.0369 

4831.9 

37.1677 

21185.5 

2808. 1 

0 

0 

-105380.3 

27. 1963 

800 

7.0806 

5 5 3 7 • b 

38. 1097 

24950.3 

3513.7 

0 

0 

-105668.4 

23.0784 

900 

7.1422 

6248.6 

38.9463 

28803.1 

4224.8 

0 

0 

-105950.9 

19.8668 

L000 

7.2197 

6966. 7 

39.7015 

32734. 7 

4942.9 

0 

0 

-106226.4 

17.2905 

L LOO 

7.3091 

7693. 1 

40.3950 

36741.4 

5669.3 

0 

0 

-106493.6 

15. 1778 

L 20 0 

7.4065 

8428. 8 

41.0349 

40813.2 

6405.0 

0 

0 

-106731.6 

13.4126 

1300 

7.5118 

9174.6 

41.6311 

44945.9 

7150.8 

0 

0 

-106999.4 

11.9153 

1 AO 0 

7.6172 

9930. 7 

42. 1935 

49140.2 

7906.9 

0 

0 

-107237.0 

10.6295 

1500 

7.7208 

10697.8 

42.7221 

53385.4 

8674.0 

0 

0 

-107463.4 

9.5122 

1600 

7.8219 

11475.2 

43.2229 

57681.4 

9451.4 

0 

0 

-107679.6 

8.5325 

1700 

7.9192 

12262.4 

43.6998 

62027.4 

10238.6 

0 

0 

-107886. 1 

7.6665 

1800 

8.0146 

13058.4 

4 4 • I j ^ ^ 

66420.4 

11034.6 

0 

0 

-108083.7 

6.8953 

1900 

8. 1080 

13864. 7 

44.590 1 

70856.5 

1 1840 / .9 

0 

0 

-108271.1 

6.2039 

2000 

8.1955 

14679.9 

45.0095 

75339.0 

126 34. 1 

0 

0 

-108449.5 

5.5810 

2100 

8.2769 

15503.6 

45.4109 

79859.2 

13479.8 

0 

0 

-L086L9.4 

5.0162 

2200 

8.3544 

16335.0 

45. 7984 

84421.5 

1431 1.2 

0 

0 

-108781.7 

4.5021 

2300 

8.4280 

171 74.4 

46. 1700 

89016.6 

15150.6 

0 

0 

-108935.9 

4.0317 

2400 

8.4975 

18020.8 

46.5317 

93655.3 

13997.0 

0 

0 

-109083. 1 

3.6004 

2500 

8.5651 

18874. 0 

46. 8795 

98324.7 

16850.2 

0 

0 

-109223.5 

3.2027 

2600 

8.6287 

19733.8 

47.2173 

103031 . 1 

17710.0 

0 

0 

-109357.3 

2.8354 

2700 

8.6903 

20599.6 

47.5432 

107767.0 

18573.8 

0 

0 

-109485.2 

2.4946 

2800 

8.7479 

21471.6 

47.8612 

112539.6 

19447.8 

0 

0 

-109606.8 

2. 1 78 L 

2900 

8.8036 

22349. 1 

46. 1692 

117341.5 

20325.3 

0 

0 

-109722.9 

1.8830 

3000 

8.8592 

23232.5 

48.4673 

122169.4 

21208.7 

0 

0 

-109833.2 

1.6069 

3100 

8.9148 

24121. 5 

48.7594 

127032.7 

22097. 7 

0 

0 

-109937.9 

1.3488 

3200 

8.9685 

25015.9 

49.0430 

131923.5 

22992.1 

0 

0 

-110037.0 

1.1066 

3300 

9.0222 

25914.4 

49.3198 

136841.0 

23890.6 

0 

0 

-110132.2 

0.8787 

3400 

9.0738 

268 19. 3 

49.5901 

1417B7.0 

24793.5 

0 

0 

-110220. 9 

0.6641 

3500 

9. 1235 

27729.8 

49.8544 

146760.5 

25706.0 

0 

0 

-110304.0 

0.4617 

3600 

9.1692 

28643.7 

50. 1107 

151755.0 

26619.9 

0 

0 

-110383.7 

0.2701 

3700 

9.2149 

29562.2 

50.3631 

156781.4 

27538.4 

0 

0 

-110458.9 

0.089 l 

3800 

9.2567 

30487. 3 

50.6095 

161829.0 

28463.5 

0 

0 

-110527.5 

-0.0827 

3900 

9.3004 

31414. 3 

50.8520 

166908.4 

29390.5 

0 

0 

-110594.0 

-0.2454 

4000 

9.3421 

32347.0 

51.0865 

171998.9 

30323.2 

0 

0 

-1 10655.0 

-0.4007 

4100 

9.3858 

33282.8 

51.3190 

177125.1 

31259.0 

0 

0 

-110712.8 

-0.5479 

4200 

9.4276 

34224.0 

51.5436 

182259.0 

32200.2 

0 

0 

-110765.3 

-0.6889 

4300 

9.4713 

35168. 7 

51.7661 

187425.7 

33144.9 

0 

0 

-110614.2 

-0.8229 

4400 

9.5110 

36118.6 

51.9847 

192614.2 

34094.8 

0 

0 

-1 10857.9 

-0.9509 

4500 

9.5528 

37070.9 

52. 1994 

197826.2 

35047.1 

0 

0 

-110899.2 

-1.0731 

4600 

9.5945 

38028. 2 

52.4100 

203057.8 

36004.4 

0 

0 

-1 10935.6 

-1.1902 

4700 

9.6342 

38989.4 

52.6167 

208309.0 

36963.6 

0 

0 

-110963.0 

-1.3024 

4800 

9.6720 

39955.4 

52.8194 

2 13577.7 

37931.6 

0 

0 

-1 10995.7 

-1.4100 

4900 

9.7117 

40925. 1 

53.0201 

218873.4 

38901.3 

0 

0 

-1 110 19.6 

-1. 5130 

5000 

9. 7495 

41897.4 

53.2166 

224186.8 

3987 3.6 

0 

0 

-111040.9 

-1.6L20 

5100 

9.7853 

42874.2 

53. 4096 

229514.8 

40850.4 

0 

0 

-111057.7 

-1.7073 

5200 

9.8230 

43854.4 

53.6004 

234867.6 

41830.6 

0 

0 

-111071.2 

-1.7987 

5300 

9.8588 

44838. 9 

53.7892 

240243.7 

42815.1 

0 

0 

-11 1080.3 

-1.8865 

5400 

9.8946 

45826. 5 

53.9720 

245622.2 

43802.7 

0 

0 

-11 L 0 8 6 • 3 

-1.9717 

5500 

9.9303 

46818.4 

54. 1546 

251033.2 

44794.6 

0 

0 

-111088.1 

-2.0533 

5600 

9.9661 

47813.2 

54.3337 

2b645l> • 

45789.4 

0 

0 

-1 1 1086.9 

-2. 1322 

5700 

9.9999 

48810. 8 

54.5105 

261899.3 

46787.0 

0 

0 

-1 11082.9 

-2.2082 

5800 

10.0337 

49812.4 

54.6854 

267363.1 

47788.6 

0 

0 

-1 1 1075.0 

-2.2814 

5900 

10.0675 

50817.8 

54.8563 

272834.5 

48794.0 

0 

0 

-1 1 L 06 3.2 

-2.3526 

6000 

10.1012 

51825.8 

55.0272 

278337.6 

49802.0 

0 

0 

-11 1048.8 

-2.4208 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(96) HBOg (gas); molecular weight, 43.828 


r. 

C P> 

H f~ H 6 . 

c° 

cal/mole 

" f • 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

(A Hf)f, 
cal/mole 

o 

to 

o 

A Hf, 
cal/mole 

lo 9| 0 K 

c 

ICC 

7.98A0 

0 

795.3 

47.7873 

c 

3983-4 

-138278.3 

-137483.0 

-13490C.C 

-135183.8 

294. 1438 

-438282.2 

-439563.5 

945.2513 

2CC 

8 . 8 1 6 A 

1626.7 

53.5173 

5076. 8 

-136651.6 

-135429.5 

146.3332 

-440841.8 

464.3904 

298.15 

IC.C939 

2554.3 

57.2736 

14521.9 

-135724.0 

-135724.0 

97.5736 

-441935. 1 

305.6388 

30C 

1C. 1180 

2573. C 

57.3362 

14627.9 

-135705.3 

-135729.6 

96.9598 

-441954.2 

303.6411 

ACC 

11.3657 

3648.2 

6C.4209 

2C520.2 

-13463C. 1 

-136C38 . 3 

72.2150 

-442908.6 

223.0734 

5CC 

12 . A£ 62 

4841.2 

63.0783 

26698.0 

-133437.2 

-136334.7 

57.3348 

-443730.4 

174.6342 

6CC 

13.AC22 

6135.9 

65.4362 

33125.9 

-132142.4 

-136606.2 

47.3940 

-444442.1 

142.2851 

7CC 

1A. 1887 

7516.6 

67.5631 

39777.6 

-130761.7 

-136854.6 

40.2798 

-445062.8 

119.1437 

8CC 

1A. 85 13 

8969.5 

69.5C22 

46632.3 

-129308.8 

-137083.1 

34.9345 

-445607.8 

101.7648 

9C0 

15 .A 1 38 

1C483.5 

71.2848 

53672.8 

-127794.8 

-137299.7 

30.7707 

-446089.6 

88.2322 

1CCC 

15.8956 

12049.6 

72.9344 

6C884.8 

-126228.7 

-137507.4 

27.4345 

-446517.6 

77.3951 

1 ICC 

16.3111 

13660.4 

74.4694 

68255.9 

-124617.9 

-137710.7 

24.7005 

-446899.7 

68.5203 

12CC 

16.6716 

153 1C. 0 

75.9C45 

75775.4 

-122968.3 

-137913. C 

22.4190 

-447242.1 

61. 1186 

13CC 

16.9857 

16993.2 

77.2516 

83433.8 

-121285.1 

-138114.7 

20.4857 

-447550.2 

54.8511 

14CC 

17.26C3 

187C5.8 

78.5206 

91223.1 

-119572.5 

-138315.5 

18.8258 

-447828.3 

49.4754 

15CC 

17.5C 13 

20444.2 

79.7199 

99135.6 

-117834.2 

-138515.5 

17.3854 

-448080.3 

44.8137 

ItCO 

17.713A 

222C5.1 

8C.8562 

107165.0 

-116C73.2 

-138715. C 

16.1234 

-448309.2 

40.7325 

17 C C 

17.9CC7 

23986. C 

81.9359 

115305.0 

-114292.3 

-138914.6 

15.0081 

-448518.0 

37. 1297 

1 8CC 

18.C66A 

25784.5 

82.9639 

123550.4 

-112493.8 

-139115.0 

14.0153 

-448708.9 

33.9258 

19CC 

18.2136 

27598.7 

e3 .9447 

131896.2 

-110679.6 

-139317.9 

13.1258 

-448884.0 

31.0580 

2CCC 

18.3447 

29426.7 

84.8823 

14C337.9 

-1C8851.6 

-139523.2 

12.3239 

-449045.2 

28.4760 

2 ICC 

18. A6 18 

31267.2 

85. 76C3 

148871.4 

-1C7C11.2 

-139731.7 

11. 5974 

-449194.0 

26.1391 

2 2CC 

18.5667 

33118.7 

86 .6416 

157492.7 

-1C5159.6 

-139943.5 

10.9358 

-449331.7 

24.0139 

23CC 

18.6610 

34980.2 

87.469C 

166198.5 

-1C3298.2 

-140159.3 

10.3312 

-449459.7 

22.0730 

°24CC 

18.7459 

36850.6 

88.265C 

174985.5 

-1C1427.8 

-145729.3 

9.7572 

-449579.1 

20.2934 

25CC 

18.8225 

38729. 1 

89.0319 

18385C.6 

-99549.3 

-145954.9 

9.2261 

-449690.7 

18.6556 

26CC 

18.892C 

40614.8 

89.7715 

192791.0 

-97663.5 

-146181.7 

8.7350 

-449795.6 

17.1435 

27C0 

18.955C 

425C7.2 

9C.4857 

2018C4.0 

-95771.1 

— 1 46 41 C . 0 

8.2796 

-449894.4 

15.7431 

28CC 

19.C124 

444C5. 7 

91.1761 

21C887.3 

-93872.7 

— 14664C.5 

7.8559 

-449988.0 

14.4425 

29CC 

19.C6A7 

463C9.6 

91.8442 

22CC38. 5 

-91968.8 

-146873.3 

7.4610 

-450077.1 

13.2313 

3CCC 

19.1126 

48218.5 

92.4913 

229255.4 

-90059.9 

— 1471C8.8 

7.0917 

-450162.2 

12.1006 

3 ICC 

19.1565 

50121.9 

93.1187 

238536.1 

-88146.4 

-147347.2 

6.7459 

-450243.9 

11.0427 

32CC 

19.1967 

52049.6 

92.7276 

247878.6 

-86228.7 

-147588.7 

6.4208 

-450322.7 

10.0507 

33CC 

19.2338 

53971.2 

94.3188 

257281.0 

-84307.2 

-147832.7 

6.1153 

-45C399. 2 

9.1187 

34CC 

19.2680 

55896.3 

94.8935 

266741.8 

-82382.0 

-148080.5 

5.8271 

-450473.6 

8.2413 

35CC 

19.2996 

57824.7 

95.4525 

276259.2 

-80453.6 

-148332. C 

5.5548 

-450546.6 

7.4140 

36CC 

19.3288 

59756.1 

95.9966 

285831.8 

-78522.2 

-148586.1 

5.2975 

-450618.4 

6.6325 

37CC 

19.3559 

61690.4 

96.5266 

295458.1 

-76588.0 

-148843.4 

5.0535 

-450689.5 

5.8931 

38 CC 

19.3810 

63627.2 

97.0431 

305136.7 

-74651.1 

-1491C5.C 

4.8220 

-450760.0 

5.1925 

39CC 

19.4CAA 

65566.5 

97.5469 

314866.3 

-72711.8 

-149368.6 

4. 6017 

-450830.4 

4.5278 

4CCC 

19 .4262 

675C 8.1 

98.0384 

324645.6 

-70770.3 

-149636.1 

4. 3924 

-450900.9 

3.8961 

41CC 

19.4466 

69451.7 

98.5184 

334473.6 

-68826.6 

-1499C6 . 3 

4.1927 

-450971.8 

3.2952 

42CC 

19.4656 

71397.3 

98.9872 

344348.9 

-66881.0 

-15C18C.2 

4. 0025 

-451043.4 

2.7229 

A 3CO 

19.4834 

73344.8 

99.4455 

354270.6 

-64933.5 

-150457.0 

3.8204 

-451115.8 

2. 1770 

AACC 

19.5CC0 

75294. C 

99.8936 

364237.7 

-62984.3 

-150737.5 

3.6466 

-451189.2 

1.6559 

A5CC 

19.5157 

77244.8 

1CC.332C 

374249.0 

-61C23. 6 

-151020.2 

3.4801 

-451263.9 

1.1579 

A 6CC 

19.53C3 

79197.1 

IOC. 7611 

384303.8 

-59C81.2 

-151306.6 

3.3204 

-451340.1 

0.6814 

A7CC 

19.5441 

81150.8 

1 C 1 . 18 12 

3944CC.9 

-57127.5 

-151595.9 

3.1672 

-451417.9 

0.2252 

A8CC 

19.5571 

831C5.9 

1C 1. 5928 

404539.7 

-55172.4 

-151888.8 

3.0203 

-451497.5 

-0.2122 

A9CC 

19.5694 

85C62.2 

1C 1 . 996 2 

414719.2 

-53216.1 

-152184. 5 

2.8790 

-451579.0 

-0.6317 

5CCC 

19. 5e 1C 

87019.7 

102.3917 

424938.7 

-5125e .6 

-152482.6 

2.7430 

-451662.5 

-1.0346 

5 ICC 

19.5919 

88978.4 

1C2.7796 

435197.3 

-49299.9 

-152784.0 

2.6124 

-451748.3 

-1.4217 

52CC 

19.6C22 

90938.1 

1C3.16C1 

445494.4 

-47340.2 

-153088.1 

2.4863 

-451836. 3 

-1.7940 

5 3CC 

19.6 12C 

92898.8 

1C3.5336 

455829.1 

-45375.5 

-153395.3 

2.3646 

-451926.8 

-2.1523 

5ACC 

19.6212 

94860.5 

1C3 .9C02 

4662CC.9 

-43417.9 

-1537C5.2 

2.2476 

-452019.9 

-2.4974 

55CC 

19.63C0 

96823. C 

1C4.2604 

476608.9 

-41455.3 

-154018.2 

2. 1342 

-452115.6 

-2.8301 

56CC 

19.6283 

98786.5 

104.6141 

487052.7 

-39491.9 

-154333.6 

2.0249 

-452214.0 

-3.1509 

57CC 

19.6462 

1C0750.7 

1C4.9618 

497531.6 

-37527.6 

-154651.5 

1.9192 

-452315.2 

-3.4605 

58CC 

19.6538 

1C2715.7 

1 C 5 . 303 5 

5C8044.9 

-35562.6 

-154972.3 

1.8167 

-452419.4 

-3.7596 

59CC 

19.66C9 

1C4681.4 

1C 5 . 63 96 

518592.1 

-33596.9 

-155295.9 

1.7178 

-452526. 5 

-4.0485 

6CC0 

19.6677 

1C6647.9 

1C5.9701 

529172.6 

-3163C.5 

-155621.9 

1.6216 

-452636.7 

-4.3279 


A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
B, 2313° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(97) HgBOg (gas)j molecular weight, 61.844 


T , ; 

°K 

L p> 

cal/mole °K 

H T ~ H 0' 
cal/mole 

C» 

■V’ 

cal/mole °K 

-(Ff-HQ, 

cal/mole 

h t-> 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) ft 
cal/mole 

logic Kf 

A Hf, 
cal/mole 

o 

in 

5 

0 


0 


0 

-241912.9 

-235473.3 


-701098.9 


100 

10.0304 

858.5 

52.2279 

4364.3 

-241054.4 

-2 36799.7 

507.3318 

-703838.1 

1507.0701 

200 

13.3830 

2026.0 

60. 1884 

10011.7 

-239886.8 

-237659.9 

248.2145 

-706331.3 

736.9004 

298. 15 

16.9017 

3512.9 

66.1901 

16221.7 

-238400.0 

-238400.0 

162.6069 

-708363.2 

482.4955 

300 

16.9662 

3544.2 

66.2949 

16344.3 

-238368.7 

-238412.2 

161.5288 

-708397.7 

479.2936 

4C0 

20.1849 

5406.5 

71.6303 

23245.6 

-236506.3 

-238983.4 

118.0591 

-710076.6 

350. 1393 

500 

22.7851 

7560.2 

76.4252 

30652.4 

-234352.7 

-239383.3 

91.9238 

-711441.9 

272.4780 

600 

24.8325 

9945.1 

80.7677 

38515.6 

-231967.8 

-239642.3 

74.4762 

-712563.4 

220.6123 

700 

26.4724 

12513.1 

84.7232 

46793.1 

-229399.7 

-239794.5 

62.0027 

-713494.1 

183. 5116 

800 

27.8227 

15229.9 

88.3489 

55449.2 

-226682.9 

-239863.4 

52.6430 

-714271.1 

155.6527 

900 

28.9604 

18070.6 

91.6935 

64453.5 

-223842.2 

-239871.6 

45.3626 

-714920.8 

133.9629 

1000 

29.9330 

21016.5 

94.7964 

73779.9 

-220896.3 

-239831.3 

39.5389 

-715462.9 

1 16.5965 

11C0 

30.7719 

24052.8 

97.6896 

83405.8 

-217860.1 

-239755. 1 

34.7744 

-715912.8 

102.3778 

1200 

31.4990 

27167.2 

100.3990 

93311.7 

-214745.7 

-239652.4 

30.8058 

-716283.2 

90.5220 

1300 

32.1315 

30349.4 

102.9459 

103480.2 

-211563.4 

-239529.2 

27.4497 

-716584.7 

80.4855 

1400 

32.6832 

33590. 8 

105.3477 

113896.0 

-208322.1 

-239389.4 

24.5735 

-716826.2 

71.8796 

1500 

33.1657 

36883.8 

107.6194 

124545.4 

-205029.1 

-239237.3 

22.0832 

-717015.5 

64.4188 

1600 

33.5887 

40222.0 

109.7737 

135416.0 

-201690.9 

-239075.4 

19.9059 

-717159.0 

57.8891 

1700 

33.9607 

43599. 8 

111.8214 

146496.6 

-198313.0 

-238906.6 

17.9857 

-717262.5 

52.1267 

1800 

34.2888 

47012.6 

113.7720 

157777.0 

-194900.2 

-238733.2 

16.2801 

-717330.6 

47.0039 

1900 

34.5790 

50456.3 

115.6339 

169248.0 

-191456.5 

-238560.0 

14.7553 

-717367.7 

42.4200 

2000 

34.8365 

53927.3 

1 17.4142 

180901.1 

-187985.5 

-238337.5 

13.3835 

-717377.3 

38.2943 

2100 

35.0658 

57422.7 

119.1195 

192728.4 

-184490.2 

-238217.6 

12.1437 

-717362.5 

34.5616 

2200 

35.2705 

60939.7 

120.7556 

204722.7 

-180973.2 

-238050.9 

11.0169 

-717326.3 

31.1683 

2300 

35.4538 

64476.1 

122.3276 

216877.4 

-177436.8 

-237889.5 

9.9897 

-717270.9 

28.0703 

® 2400 

35.6184 

68029.8 

123. 840C 

229186.2 

-173883.0 

-243083.6 

9.0292 

-717198.6 

25.2308 

2500 

35.7668 

71599.2 

125.2971 

241643.5 

-170313.7 

-242935.1 

8. 1443 

-717111.2 

22.6187 

2600 

35.9008 

75182.7 

126.7025 

254243.9 

-166730.2 

-242790.4 

7.3276 

-717010.5 

20.2078 

2700 

36.0222 

78778.9 

128.0598 

266982.4 

-163133.9 

-242649.6 

6.5722 

-716897.9 

17.9758 

2800 

36.1325 

82386.8 

129.3718 

279854.4 

-159526.1 

-242514.2 

5.8707 

-716775.0 

15.9037 

2900 

36.2329 

86005. 1 

130.6415 

292855.4 

-155907.7 

-242383.9 

5.2182 

-716642.8 

13.9747 

3000 

36.3245 

89633.1 

131.8715 

305981.3 

-152279.8 

-242260.0 

4.6097 

-716502.6 

12.1747 

3100 

36.4C84 

93269.8 

133. 063 S 

319228.4 

-148643.1 

-242142.9 

4.0406 

-716355.5 

10.4912 

3200 

36.4853 

96914.5 

134.2211 

332593.0 

-144998.3 

-242032.8 

3.5070 

-716202.3 

8.9132 

3300 

36.5559 

100566.6 

135.3449 

346071.5 

-141346.2 

-241927.9 

3.0065 

-716043.9 

7.4312 

3400 

36.6210 

104225.5 

136.4372 

359660.9 

-137687.3 

-241832.1 

2.5353 

-715881.1 

6.0367 

3500 

- 36.6810 

107890.7 

137.4996 

373358.0 

-134022.2 

-241744.7 

2.0910 

-715714.6 

4.7221 

3600 

36.7365 

111561.6 

138.5337 

387159.9 

-130351.3 

-241662.4 

1.6722 

-715545.2 

3.4809 

3700 

36.7879 

115237.8 

139. 54 1 C 

401063.8 

-126675.0 

-241587.3 

1.2756 

-715373.3 

2.3071 

3800 

36.8356 

118919.0 

140.5227 

415067.2 

-122993.8 

-241522.6 

0.9003 

-715199.7 

1.1953 

3900 

36.8799 

122604.8 

141.4801 

429167.5 

-119308.0 

-241461.5 

0.5436 

-715024.7 

0. 1407 

4000 

36.9212 

126294.9 

142.4143 

443362.5 

-115617.9 

-241409.5 

0.2059 

-714848.9 

-0.8608 

4100 

36.9596 

129989.0 

143.3265 

457649.7 

-111923.9 

-241363.0 

-0.1162 

-714672.8 

-1.8133 

4200 

36.9955 

133686.8 

144.2176 

472027.0 

-108226. 1 

-241325.4 

-0.4218 

-714496.6 

-2.7201 

4300 

37.0291 

137388.0 

145.0885 

486492.5 

-104524.9 

-241294.1 

-0.7140 

-714320.8 

-3.5846 

4400 

37.0605 

141092.5 

145.9401 

501044.1 

-100820.4 

-241271.5 

-0.9927 

-714145.8 

-4.4096 

4500 

37.0900 

144800.0 

146.7733 

515679.9 

-97112.8 

-241253.6 

-1.2591 

-713971.7 

-5.1978 

4600 

37.1176 

148510.4 

147.5888 

530398.2 

-93402.4 

-241244. 1 

-1.5139 

-713799.0 

-5.9514 

4700 

37. 1436 

152223.5 

148.3874 

545197.1 

-89689.3 

-241241.6 

-1. 7579 

-713627.9 

-6.6729 

4800 

37. 1681 

155939.1 

149.1696 

560075.1 

-85973.7 

-241247.3 

-1.9914 

-713458.5 

-7.3641 

4900 

37. 1911 

159657.1 

149.9363 

5 7 5030. 5 

-82255.8 

-241259.7 

-2.2157 

-713291.2 

-8.0269 

5000 

37.2129 

163377.3 

150.6878 

590061.9 

-78535.6 

-241277.2 

-2.4311 

-713126.1 

-8.6631 

5100 

37.2334 

167099.6 

151.4249 

605167.6 

-74813.2 

-241302.5 

-2.6375 

-712963.5 

-9.2/42 

5200 

37.2528 

170823.9 

152.1481 

620346.4 

-71088.9 

-241334.0 

-2.8366 

-712803.4 

-9.8617 

5300 

37.2711 

174550.2 

152.8579 

635596.8 

-67362.7 

-241373.1 

-3.0284 

-712646.0 

-10.4268 

5400 

37.2885 

178278. 1 

153.5548 

650917.5 

-63634.7 

-241418.2 

-3.2121 

-712491.5 

-10.9709 

5500 

37.3050 

182007.8 

154.2391 

666307.3 

-59905.0 

-241470.7 

-3.3902 

-712340.1 

-11.4951 

5600 

37.3206 

185739. 1 

154.9114 

681765.0 

-56173.8 

-241528.8 

-3.5614 

-712191 . 7 

-12.0005 

5700 

37.3354 

189471.9 

155.5721 

697289.2 

-52440.9 

—241 592 . 3 

-3.7267 

-712046.6 

-12.4881 

5800 

37.3495 

193206.2 

156.2216 

712879.0 

-48706.7 

-241663.0 

-3.8867 

-711904.9 

-12.9587 

5900 

37.3630 

196941.8 

156.8602 

728533.2 

-44971.1 

-241740.5 

-4.0407 

-711766.5 

-13.4133 

6000 

37.3757 

200678.7 

157.4882 

744250.7 

-41234.1 

-241823. 1 

-4. 1905 

-711631. 7 

-13.8527 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
B, 2313° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(98) (HB02) 3 (gas)} molecular weight, 131.484 


T, 

°K 

cal/mole °K 

H f~% 

cal/mole 

C ° 

■V’ 

cal/mole °K 

cal/mole 

H T' 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

O 

lO 

0 

3 

A Hf, 
cal/mole 

log io K 

0 


0 

- - 

0 

- 547635.0 

- 537500.0 


- 1447646.5 


100 

12.3189 

910.6 

60. 1207 

5101.5 

- 546724.4 

- 539826.7 

1157.6843 

- 1452965.8 

3111.0067 

zoo 

23. 1482 

2678. 3 

71.9397 

11709.6 

- 544956.7 

- 541290.3 

567. 1504 

- 1457527.2 

1521.3219 

298. 15 

32.8080 

5440. 5 

83.0481 

19320.2 

- 542194.5 

- 542194.5 

372.2895 

- 1460827.6 

996.4851 

300 

32.9696 

5501.4 

83.2515 

19474.1 

- 542133.6 

- 542206.4 

369.8379 

- 1460880.0 

989.8819 

400 

40.4772 

9193.6 

93.8216 

28335.0 

- 538441.4 

- 542665.8 

271.0473 

- 1463276.8 

723.6225 

500 

45.8341 

13524.7 

103.4640 

38207.2 

- 534110.3 

- 542802.9 

211.7406 

- 1464990.0 

563.6389 

600 

49.6336 

18308. 6 

112.1755 

48996.7 

- 529326.4 

- 542717.8 

172.2015 

- 1466225.4 

456.8749 

700 

52.4052 

23417.4 

120.0452 

60614.3 

- 524217.6 

- 542496.2 

143.9677 

- 1467120.7 

380.5592 

800 

54.5096 

28767. 6 

127.1863 

72981.5 

- 518867.4 

- 542190.3 

122.8015 

- 1467764. 5 

323.2923 

900 

56. 1704 

34304.6 

133.7061 

86030.8 

- 513330.4 

- 541845.2 

106.3501 

- 1468214.7 

278.7347 

1000 

57.5225 

39991. 4 

139.6965 

99705.0 

- 507643.6 

- 541479.5 

93.1978 

- 1468510.2 

243.0796 

1100 

58.6487 

45801. 6 

145.2333 

113955.0 

- 501833.4 

- 541111.7 

82.4433 

- 1468678.8 

213.9025 

1200 

59.6020 

51715. 4 

150.3784 

128738.7 

- 495919.6 

- 540753.5 

73.4875 

- 1468741.0 

189.5864 

1300 

60.4183 

57717. 5 

155. 1822 

144019.4 

- 489917.5 

- 540406.2 

65.9151 

- 1468712.8 

169.0110 

1400 

61.1230 

63795.4 

159.6861 

159765.1 

- 483839.6 

- 540068.6 

59.4270 

- 1468607.1 

151.3758 

1500 

61.7354 

69939. 0 

163.9245 

175947.7 

- 477696.0 

- 539740. 1 

53.8085 

- 1468434.3 

136.0934 

1600 

62.2704 

76139.9 

167.9263 

192542.1 

- 471495.1 

- 539420.5 

48.8958 

- 1468203.2 

122.7231 

1700 

62.7398 

82390. 9 

171.7158 

209525.9 

- 465244.1 

- 539110.9 

44.5629 

- 1467921.1 

110.9278 

1800 

63.1535 

88686. 0 

175.3138 

226878.9 

- 458949.0 

- 538812.6 

40.7138 

- 1467594.3 

100.4453 

1900 

63.5193 

95020.0 

178. 7384 

244582.9 

- 452615.0 

- 538529.7 

37.2718 

- 1467228.2 

91.0685 

2000 

63.8441 

101388.5 

182.0049 

262621.3 

- 446246.5 

- 538261.3 

34.1753 

- 1466827.3 

82.6315 

2100 

64.1333 

107787.6 

185. 1270 

280979.1 

- 439847.4 

- 538009.0 

31.3753 

- 1466395.8 

75.0002 

2200 

64.3918 

114214.1 

188.1166 

299642.3 

- 433420.9 

- 537772.4 

28.8304 

- 1465937.2 

68.0648 

2300 

64.6235 

120665. 1 

190.9841 

318598.3 

- 426969.9 

- 537553.3 

26.5090 

- 1465454.6 

61.7345 

a 2400 

64.8319 

127138. 1 

193.7389 

337835.3 

- 420496.9 

- 553401.7 

24.3252 

- 1464950.8 

55.9337 

2500 

65.0198 

133630. 8 

196.3894 

357342.6 

- 414004.2 

- 553220.9 

22.3101 

- 1464428.5 

50.5988 

2600 

65.1897 

140141.4 

198.9429 

377110.0 

- 407493.6 

- 553048.1 

20.4503 

- 1463889.8 

45.6761 

2700 

65.3438 

146668.2 

201.4061 

397128.2 

- 400966.7 

- 552883.5 

18.7292 

- 1463336.7 

41.1197 

2800 

65.4839 

153209. 7 

203. 7851 

417388.4 

- 394425.3 

- 552728.8 

17.1307 

- 1462771.4 

36.8904 

2600 

65.6115 

159764. 6 

206.0852 

437882.5 

- 387870.4 

- 552583.9 

15.6434 

- 1462195.4 

32.9543 

3000 

65.7201 

166331.7 

208.3116 

458603.0 

- 381303.3 

- 552450.0 

14.2555 

- 1461610.2 

29.2820 

3100 

65.8349 

172909. 9 

210.4685 

479542.6 

- 374725.1 

- 552327.4 

12.9578 

- 1461017.5 

25.8481 

3200 

65.9329 

179498. 4 

212.5603 

500694.5 

- 368136.6 

- 552216.5 

11.7405 

- 1460418.7 

22.6301 

3300 

66.0230 

186096. 2 

214.5905 

522052.5 

- 361538.8 

- 552115.3 

10.5984 

- 1459814.8 

19.6084 

3400 

66.1061 

192702.7 

216.5628 

543610.7 

- 354932.2 

- 552027.7 

9.5230 

- 1459207.1 

16.7656 

3500 

66. 1827 

199317.2 

218.4802 

565363.3 

- 348317.8 

- 551952.9 

8.5088 

- 1458596.7 

14.0864 

3600 

66.2536 

205939. 1 

220.3456 

587305.0 

- 341695.9 

- 551887.5 

7.5520 

- 1457984.6 

11.5571 

3700 

66.3193 

212567.8 

222. 1618 

609430.8 

- 335067.2 

- 551833.4 

6.6467 

- 1457371.7 

9.1655 

3800 

66.3803 

219202. 8 

223.9312 

631735.8 

- 328432.2 

- 551793.8 

5.7891 

- 1456759.0 

6.9007 

3900 

66.4370 

225843.7 

225.6562 

654215.5 

- 321791.3 

- 551761.7 

4.9748 

- 1456147.1 

4.7530 

4000 

66.4898 

232490. 1 

227.3389 

676865.6 

- 315144.9 

- 551742.5 

4.2023 

- 1455536.9 

2.7135 

4100 

66.5391 

239141.6 

228.9814 

699682.0 

- 308493.4 

- 551732.4 

3.4667 

- 1454929.1 

0.7743 

4200 

66.5851 

245797.8 

230.5853 

722660.6 

- 301837.2 

- 551734.7 

2.7671 

- 1454324.3 

- 1.0718 

4300 

66.6281 

252458. 5 

232. 1526 

745797.8 

- 295176.5 

- 551746.8 

2.0990 

- 1453723.2 

- 2.8313 

4400 

66.6684 

259123.4 

233.6848 

769090.0 

- 288511.6 

- 551771.0 

1.4619 

- 1453126.2 

- 4.5101 

4500 

66.7062 

265792. 1 

235. 1835 

792533.7 

- 281842.9 

- 551802.9 

0.8530 

- 1452534.0 

- 6.1136 

4600 

66.7417 

272464.5 

236.6500 

816125.6 

- 275170.5 

- 551846.4 

0.2702 

- 1451947.0 

- 7.6468 

4700 

66.7751 

279140.4 

238.0858 

839862.6 

- 268494.6 

- 551899.9 

- 0.2880 

- 1451365.7 

- 9.1142 

4800 

66.8065 

285819. 5 

239.4919 

863741.8 

- 261815.5 

- 551964.4 

- 0.8226 

- 1450790.5 

- 10.5198 

4900 

66.8361 

292501.6 

240. 8697 

887760.1 

- 255133.4 

- 552038.5 

- 1.3353 

- 1450221.9 

- 11.8676 

5000 

66.8640 

299186. 7 

242.2203 

911914.8 

- 248448.3 

- 552120.4 

- 1.8281 

- 1449660. 1 

- 13.1609 

5100 

66.8904 

305874.4 

243. 5446 

936203.2 

- 241760.6 

- 552212.7 

- 2.3008 

- 1449105.5 

- 14.4031 

5200 

66.9153 

312564.7 

244.8438 

960622.9 

- 235070.3 

- 552313.8 

- 2. 7563 

- 1448558.6 

- 15.5970 

5300 

66.9389 

319257.4 

246.1186 

985171.2 

- 228377.6 

- 552425.0 

- 3.1948 

- 1448019.5 

- 16.7454 

5400 

66.9613 

325952. 5 

247.3701 

1009845.8 

- 221682.5 

- 552544.6 

- 3.6160 

- 1447488.6 

- 17.8509 

5500 

66.9825 

332649. 7 

248.5989 

1034644.5 

- 214985.3 

- 552674.0 

- 4.0231 

- 1446966. 1 

- 18.9158 

5600 

67.0026 

339348.9 

249.8060 

1059564.9 

- 200286.1 

- 552811.3 

- 4.4151 

- 1446452.4 

- 19.9423 

5700 

67.0217 

346050. 1 

250.9921 

1084605.0 

- 201584.9 

- 552956.3 

- 4.7932 

- 1445947.6 

- 20.9325 

5800 

67.0398 

352753.2 

252.1579 

1109762.6 

- 194881.8 

- 553110.6 

- 5.1594 

- 1445451.9 

- 21.8881 

5900 

67.0571 

359458. 1 

253.3041 

1135035.9 

- 188176.9 

- 553274.0 

- 5.5122 

- 1444965.7 

- 22.8111 

6000 

67.0735 

366164.6 

254.4312 

1160422.8 

- 181470.4 

- 553444.6 

- 5.8543 

- 1444489.0 

- 23.7030 


a A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
B, 2313° K. 
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TABLE III 


Continued. 


THERMODYNAMIC PROPERTIES 


(lOO) HCO (gas); molecular weight, 29.019 


r, 

°K 

c p, 

cal/mo!e °K 

cal/mole 

CO 

> 

col/mole °K 

cal/mole 

H f> 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf) f% 
cal/mole 

log 1Q Kf 

AHf , 
cal/mole 

log 10 F 

c 


c 


c 

-5611.5 

-331 1 . C 


-283915.7 


10 0 

7. 94 9 1 

794.5 

44.9204 

3697. 1 

-4816.6 

-3257.1 

9.6969 

-284715.4 

613.0815 

200 

7.SS95 

1551.1 

5C .4375 

8496.4 

-4C2C.4 

-3188.C 

6.1778 

-285476.0 

301.6496 

298. 15 

8.2643 

2387.4 

53.6735 

13615. 3 

-3224.1 

-3224. 1 

5. 0281 

-286179.4 

198. 8493 

3CC 

8.27 13 

24C2 .7 

53. 7246 

13714.7 

-3208.8 

-3225.4 

5. 0133 

-286 192.2 

197.5557 

AGO 

C.7C35 

325C.7 

56.1611 

15213.8 

-2 3 6 0. 8 

-3326.8 

4.4182 

-286856.7 

145.3799 

5C0 

9.1642 

4144.9 

58.1546 

24932.4 

“ 1466 .6 

-3466.4 

4.0479 

-287467.1 

114.0039 

6CC 

9.6598 

5087. 3 

59 .8714 

30835.5 

-524.2 

-3628.8 

3.7900 

-288025.1 

93.0435 

7C0 

10. 1 C 7 9 

6C76.C 

61 .3546 

369C0.2 

464.5 

-3804.3 

3. 5968 

-288534.2 

78.0439 

8CC 

1C.S166 

71C7.6 

62.77 15 

431C9.6 

1496. 1 

-3984.2 

3.445C 

-288998.5 

66.7751 

see 

ic.eeec 

8178.3 

64.0322 

49450.7 

2566.8 

-4 162.9 

3.3216 

-289422.6 

57.9969 

1CCC 

11.2161 

5283.5 

65.1967 

55912.8 

3672.4 

-4337.0 

3.2186 

-289811. 1 

50.9645 

UCC 

11. 5050 

1C420.2 

66.2795 

62487.3 

48C8.7 

-45C5.8 

3.1307 

-290168.1 

45.2033 

12CC 

11.7581 

11583.7 

67.291 7 

69166.4 

5572.2 

-467 C . 2 

3.0548 

-290497.6 

40.3966 

1 3CC 

1 1 .9793 

12770.8 

68.2418 

75943.5 

7159.3 

-4832. C 

2.9883 

-290803. 1 

36.3249 

1400 

12.1723 

13978.6 

65 . 1368 

82812.5 

8367.1 

-4992.5 

2.9291 

-291087.8 

32.8313 

15CC 

12.3410 

152C4.4 

65.9825 

85769. 3 

5592.9 

-5153.1 

2.8764 

-291354.4 

29.8007 

1600 

12 ,4£36 

16446.1 

70.7837 

96807.9 

1C834.6 

-5314.1 

2.8289 

-291605.4 

27.1466 

1700 

12.6131 

1 77 C 1 • 5 

71.5448 

1C3924.7 

12C5C .0 

-5476.1 

2.7856 

-291842.8 

24.8027 

1 8 C C 

12.7319 

18969.2 

72.2694 

111115.7 

13357.7 

-5639.6 

2.7459 

-292068.6 

22.7176 

1 see 

12 . £324 

20247.5 

72.9605 

118377.4 

14636.0 

-5806. 1 

2.7094 

-292284.3 

20.8506 

2CCC! 

12.9213 

21535.3 

73 . 62 1C 

125706.7 

15923.8 

-5975.9 

2.6754 

-292491.4 

19.1691 

2 ice 

13.CCC2 

22831 .4 

74.2534 

1 33 ICO . 7 

17215.9 

-6149.3 

2.6439 

-2 92691.2 

17.6467 

22CC 

13 . C7C6 

24135.0 

74.8596 

14C556.6 

18523.5 

-6326. 0 

2.6143 

-292884.8 

16.2617 

2300 

13.1334 

25445.3 

75.4422 

14BC71.8 

19833.8 

-6506.7 

2.5868 

-293073.1 

14.9963 

2400 

13. 1397 

26761.5 

76 . CC 24 

155644.3 

2 1 15 C . 0 

-6691.3 

2.5605 

-293257.0 

13.8357 

25CC 

13.24C4 

28083.0 

76.5415 

163271.6 

22471.5 

-6879.8 

2.5358 

-293437.4 

12.7672 

26 CC 

13. 2861 

254C9.4 

77.C621 

17C552.0 

23797.9 

-7072.2 

2.5123 

-293614.9 

11.7803 

2 7CC 

13.3274 

3C74C . 1 

77.5642 

178683.4 

25128.6 

-7268.5 

2.4901 

-293790.1 

10.8660 

2 8 C C 

13.3648 

32074.7 

78.0497 

186464.3 

26463.2 

-7469. 1 

2.4687 

-293963.6 

10.0165 

2SCC 

13.3989 

33413. C 

78.5152 

194292.9 

27801.5 

-7673.6 

2. 4483 

-294135.8 

9.2251 

3CCC 

13.4 300 

34754.4 

78.574C 

20? 1 67 . 6 

29142.9 

-7882 .5 

2.4289 

-294307.1 

8.4860 

31CC 

13.4584 

36C58.5 

79.4145 

2 1CC87.2 

30487.4 

-8C95.7 

2. 4101 

-2 94477 .9 

7.7943 

3 2 e C 

13.4644 

37446. C 

79.8426 

218050.2 

31834.5 

-8313.3 

2.3920 

-294648.6 

7.1453 

33CC 

13.5C02 

38755.7 

8C .2575 

226055.3 

33184.2 

-8534.4 

2. 3746 

-294819.3 

6.5354 

34 C C 

13.53C2 

4C147.6 

8C .6615 

234 1 Cl. 4 

34536 . 1 

-876C.3 

2.3578 

-294990.4 

5.9610 

3 5 C C 

13.5504 

415C1 .7 

8 1.054C 

242187.2 

35890.2 

-895C.5 

2. 3414 

-2 95 16 2 . 1 

5.4191 

3600 

13.5691 

42857.6 

8 1 .4360 

25C31 1.8 

37246 . 1 

-9224.1 

2.3257 

-295334.5 

4.9070 

37CC 

13.5865 

44215.4 

8 1 .8080 

256474. 1 

3 86 C 3 . 9 

-9461.6 

2.3103 

-295507.8 

4.4223 

3 £ C C 

13.6C25 

45574.5 

82.1705 

266673. I 

39963.4 

-97C4. 1 

2. 2955 

-2 95682.2 

3.9628 

39 CC 

13.6174 

46935.5 

82.5240 

2 749C7 .9 

41324.4 

-9949.2 

2.2808 

-295857.7 

3. 5267 

4000 

13.6313 

48258.3 

82.8690 

283177.6 

42686.8 

-10198.7 

2.2669 

-296034.4 

3.1121 

4 ICO 

13.6442 

45662.1 

83 .2057 

291481.4 

44C5C .6 



-296212.4 

2.7175 

42CC 

13.6562 

51C27.2 

83.5347 

255818.5 

45415.7 



-296391.7 

2.3415 

4 3 CC 

13.6675 

52353.3 

83.8561 

3C8188.1 

46781.8 



-296572.5 

1.9827 

44C0 

13.678C 

53760.6 

84 .1705 

316585.5 

48149.1 



-296754.7 

1.6400 

45C0 

13.6879 


84 . 478C 

325C22.0 

45517.4 



-296938.3 

1.3124 

4 fc C C 

13.6572 


84.7785 

333484.9 

5C886. 7 



-297123. 5 

0.9988 

4700 

13.7C59 


85.0736 

341977.5 

52256. 9 



-297310.1 

0.6984 

46CC 

13.7141 

55239.4 

85 . 3622 

35C459.4 

53627.9 



-297498.2 

0.4103 

4SCC 

13.7218 

60611.2 

85.6451 

355C49.8 

54599. 7 



-297687.8 

0.1338 

5CCC 

13.7251 

61583.7 

85.9224 

367628.2 

56372.2 



-297878.8 

-0.1318 

6 1 C C 

13.7360 

63357. C 

86 . 1942 

376234. 1 

57745.5 



-298071.3 

-0.3872 

52CC 

13.7424 

64730.5 

86.4611 

384866.9 

59119.4 



-298265.2 

-0.6329 

6 3 C C 

13 . 7486 

6 6 1 C 5 .4 

86.7225 

393526.1 

60493.9 



-298460.4 

-0.8695 

5 4CC 

13.7544 

67480.6 

86 . 58CC 

402211.3 

6 1 66 S . 1 



-298657.1 

-1.0975 

6 SC C 

13.7599 

68656. 3 

87.2324 

4 1C522.0 

63244.8 



-298855.1 

-1.3173 

56CC 

13.7651 

70232.6 

87.4804 

419657. 7 

64621 . 1 



-299054.5 

-1.5294 

57CC 

13. 77C1 

7 1 6 C 9 . 3 

87.7241 

426417.9 

65957.8 



-299255.1 

-1. 7343 

58CC 

13.7748. 

72986.6 

87.9636 

4 3 7 2 C 2 . 3 

67375.1 



-299457.0 

-1.9321 

59CC 

13.7753 

74364.3 

88 . 199 1 

446C1C.5 

68752.8 



-299660. 1 

-2.1234 

6CC0 

13.7635 

75742.4 

88.43C 7 

454842.0 

7C13C.9 



-299864.4 

-2.3085 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(101) HC1 (gas)j molecular weight, 36.465 


l ; 

l p i 

H T ~ H Q ' 
cal/mole 

c ° 

-iff-”, 0 } - 

cal/mole 

Hf, 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

cal/mole °K 

cal/mole °K 

cal/mole 

(A H?)f, 
cal/mole 

log|o Kf 

A Hf , 
cal/mole 

lo 9| 0 K 

0 

100 

6.9592 

0 

685.6 

37.0416 

0 

30 ) 8.5 

- 24128.0 

- 23442.3 

- 22019.3 

- 22061.2 

48. 7088 

- 102196 . 1 
- 102504.1 

219.8861 

200 

6.96 10 

1381.6 

4 1.8658 

699 1.5 

— 22746.4 

- 22029.4 

24.6235 

- 102804.0 

107.7541 

298- 15 

6.9639 

2065.0 

44.6457 

1 1246. 1 

- 22063.0 

- 22063.0 

16.6956 

- 103111.4 

70.7268 

300 

6.9639 

2077.9 

44.6887 

1 1 328.8 

- 22050.1 

- 22064.0 

16.5957 

- 103117.4 

70.2608 

400 

6.9730 

2774.6 

46.6931 

15902.6 

- 21353.4 

- 22129.2 

12.5722 

- 103447.7 

5 1.4544 

500 

7.0038 

3473.2 

48.2518 

20652.7 

- 20654.8 

- 22206.9 

10 . 1504 

- 103786.9 

40. 1336 

600 

7.0687 

4176.5 

49.5340 

25543.9 

- 1995 1.5 

- 22288.0 

8.5300 

- 104124.8 

32.5615 

700 

7 . 1669 

4888.0 

50.6306 

30553.4 

- 19239.9 

- 22366.8 

7.3682 

- 104453.7 

27. 1354 

800 

7.2888 

5610.7 

51.5954 

35665.6 

- 18517.3 

- 22439.6 

6.4940 

- 104768.6 

23.0532 

900 

7.4230 

6346.2 

52.4615 

40869.2 

- 17781.8 

- 22504.9 

5.8120 

- 105066.9 

19.8688 

1000 

7.5601 

7095.4 

53.2507 

46155.4 

- 17032.6 

- 22562.0 

5.2650 

- 105347.8 

17.3142 

1100 

7.6937 

7658. 1 

53.9776 

5 1517.2 

- 16269.9 

- 22611.3 

4.8162 

-10561 1.6 

15 . 218 / 

1200 

7.8200 

8633.9 

54.6525 

56949 . 1 

- 15494. 1 

- 22653.6 

4.4415 

- 105859.0 

13.4682 

1300 

7.9372 

9421.8 

55.2831 

62446.3 

- 14706.2 

- 22690.0 

4. 1239 

- 106091.3 

1 1 . 9 B 36 

1400 

8.0447 

10221.0 

55.8753 

68004.5 

- 13907.0 

- 2272 1.4 

3.8511 

- 106309.8 

10. 7084 

1500 

8 . 1425 

1 1030.4 

56.4338 

73620.2 

- 13097.5 

- 22749. 1 

3.6145 

- 106515.7 

9.6010 

1600 

8.2314 

1 1849.2 

56.9621 

79290.2 

- 12278.8 

- 22773.5 

3.4074 

- 106710.4 

8.6302 

1700 

8.3120 

12676.4 

57 .4636 

850 11.7 

-1 1451.5 

- 22795. 1 

3.2243 

- 106894.7 

7.7721 

1800 

8.3850 

1351 1.3 

57.9408 

90782.2 

- 106 16.6 

- 22814.4 

3.0615 

- 10 / 069.9 

7.0081 

1900 

8.4514 

14353.2 

58.3960 

96599.2 

- 9774.8 

- 22832.6 

2.9157 

- 107236.7 

6.3234 

2000 

8.51 18 

1520 1.4 

58.8310 

102460. 7 

- 8926.6 

- 22849.7 

2.7842 

- 107395.9 

5.7062 

2 100 

8.5669 

16055.4 

59.2477 

108364.8 

- 8072.6 

- 22866 . 1 

2.6653 

- 107548.3 

5. 1470 

2200 

8.61 74 

16914.6 

59.6474 

114309.7 

- 7213.3 

- 22881.7 

2.5570 

- 107694.5 

4.6379 

2300 

8.6637 

1 7778. 7 

60.0315 

120293.7 

- 6349.3 

- 22897.3 

2.4583 

- 107834.9 

4.1725 

2400 

8.7065 

18647.3 

60.401 1 

126315.5 

- 5480.7 

- 22912.5 

2.3675 

- 107970.2 

3.7453 

2500 

8.7460 

19519.9 

60.7574 

132373.5 

- 4608. 1 

- 22927.8 

2.2841 

- 108100.6 

3.3518 

2600 

8.7827 

20396.4 

61.101 1 

138466.5 

- 3731 .6 

- 22943.3 

2.2069 

- 108226.6 

2.9881 

2700 

8.8168 

2 1276.4 

61.4332 

144593.4 

- 2851.6 

- 22958.8 

2 . 1355 

- 108348.4 

2.6510 

2800 

8.8487 

22159. 7 

6 1.7545 

150752.8 

- 1968.3 

- 22974.9 

2.0691 

- 108466.5 

2.3376 

2900 

8.8787 

23046.0 

62.0655 

156943.9 

- 1081.9 

- 2299 1 .3 

2.0072 

- 108581.0 

2.0456 

3000 

8.9068 

23935.3 

62.3670 

163165.6 

- 192.6 

- 25008.3 

1.9496 

- 108692.2 

1.7727 

3100 

8.9333 

24827.3 

62.6595 

169417.0 

699.4 

- 23026. 1 

1.8954 

- 108800.2 

1.5171 

3200 

8.9585 

2572 1.9 

62.9435 

175697.2 

1594.0 

- 23044.7 

1.8446 

- 108905.3 

1.2773 

3300 

8.9823 

266 19.0 

63.2195 

182005.4 

2491.0 

- 23063.5 

1 .7970 

- 109007.6 

1.0518 

3400 

9.0050 

27518.4 

63.4880 

186340.9 

3390.4 

- 23083.9 

1.7520 

- 109107.3 

0.8394 

3500 

9.0266 

28420.0 

63.7494 

194702.8 

4292.0 

- 23105.4 

1.7095 

- 109204.5 

0.6390 

3600 

9.0473 

29323.7 

64.0039 

201090.5 

5 195.7 

- 23127.2 

1.6696 

- 109299.3 

0.4495 

3700 

9.0672 

30229.4 

64.2521 

207503-4 

6101.4 

- 23149.9 

1.6315 

- 109391 .8 

0.2701 

3800 

9.0862 

5 113 7.1 

64 . 4942 

213940. 7 

7009. 1 

- 23174.6 

1 .5956 

- 109482.2 

0. 1000 

3900 

9 . 1 046 

32046.6 

64.7304 

220402.0 

7918.6 

- 23199 . 1 

1 .5612 

- 109570.5 

- 0.0615 

4000 

9 . 1223 

32958.0 

64.9611 

226886.6 

8830.0 

- 23225 . 1 

1.5288 

- 109656.8 

- 0.2151 

4 100 

9. 1395 

53871. 1 

65 . 1866 

233394. 1 

9743.1 

-2325 1.6 

1.4977 

- 109741. 1 

- 0.3613 

4200 

9.1561 

34785.8 

65.407 1 

239923.8 

10657.9 

- 23279.8 

1.4684 

- 109823.6 

- 0.5006 

4300 

9. 1 722 

35702.3 

65.6227 

246475.3 

1 1574.3 

- 23308.7 

1.4402 

- 109904.3 

- 0.6335 

4400 

9.1879 

36620.3 

65.8337 

253048.2 

12492.3 

- 23339.3 

1.4133 

- 109983.3 

- 0.7605 

4500 

9.2031 

37539.8 

66.0404 

259641 .9 

15411.8 

- 23370 . 1 

1.3874 

- 1 10060.6 

- 0.8820 

• 4600 

9.2180 

38460.9 

66.2428 

266256. 1 

14332.9 

- 23402.6 

1.3627 

- 110136.3 

- 0.9982 

4700 

9.2325 

39383.4 

66.44 12 

272890.3 

15255.4 

- 23436 . 1 

1.3390 

- 1 10210.3 

- 1 . 1096 

4800 

9.2467 

40307.4 

66.6357 

279544.2 

16179.4 

- 234 / 1.3 

1.3164 

-1 10282.8 

- 1.2164 

4900 

9.2606 

41232.7 

66.8266 

286217.4 

17104.8 

- 23507.5 

1.2945 

- 110353.8 

- 1.3189 

5000 

9.2742 

42159.5 

67.0138 

292909.4 

1803 1 .5 

- 23544. 3 

1.2735 

-1 10423.3 

- 1 .41 73 

5 100 

9.2876 

43087.6 

67. 1976 

299620.0 

18959.6 

- 23582.6 

1.2533 

- 1 10491.4 

- 1.5120 

5200 

9.3007 

44017.0 

67.3780 

306348.8 

19889.0 

- 2362 1.9 

1.2338 

- 110558 . 1 

- 1.6031 

5300 

9.3136 

44947.7 

67. 5553 

313095.5 

20819.7 

- 23662.6 

1.2150 

- 110623.3 

- 1 .6908 

5400 

9.3263 

45879.7 

67. 7295 

319859.8 

21751.7 

- 23704. 3 

1.1971 

- 1 10687.2 

- 1 . 7753 

5500 

9.3588 

46813.0 

67.9008 

32664 1.3 

22685.0 

- 23747.5 

1.1795 

- 1 10749.8 

- 1.8567 

5600 

9.3512 

4 7 74 7.5 

68.0692 

333439.8 

23619.5 

- 23791.5 

1 . 1627 

-1 1081 1.0 

- 1 .9353 

5700 

9.3633 

48683.2 

68.2348 

340255. 1 

24555.2 

- 23836.3 

1 . 1464 

- 1 10871.0 

- 2.0112 

5800 

9.3753 

49620. 1 

68.3977 

347086.7 

25492.2 

- 23882.5 

1 . 1305 

- 1 10929.7 

- 2.0845 

5900 

9.3872 

50558.3 

68.5581 

353934.5 

26430.3 

- 23930.0 

1.1153 

- 1 10987. 1 

- 2.1554 

6000 

9.3909 

51497.6 

68. 7160 

360798.2 

27369.6 

- 23978.3 

1 . 1004 

- 1 1 1043.3 

- 2.2239 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(102) HE (gas)j molecular weight, 20.008 


cal/mole °K 


H T ~ H Qi 

col/mole 


cal/mole °K 


7715 . 7 
8451.2 
9196 . 8 
9952. 7 
10718. 7 

11494. 6 
12280. 0 

13074. 4 

13877. 2 
14688. 1 

15506.5 

16332.0 
17164 . 1 

18002.4 

18846. 6 

19696.3 

20551.1 
21410 . 9 

22275.3 

23144.2 

24017.2 

24894. 3 

25775.2 
26659 . 9 * 

27548. 1 

28439. 7 

29334. 7 

30232.9 

31134.4 

32038.9 

32946. 5 

33857. 1 

34770. 7 

35687. 3 

36606. 8 

37529. 2 

38454. 6 

39383. 0 

40314. 5 

41249. 0 

42186. 7 

43127. 5 

44071. 7 

45019.4 
459 70. 5 

46925. 4 

47884. 2 

48847.0 

49814. 1 

50785. 8 


33.9034 

38.7290 

41.5092 

41.5523 

43.5563 

45.1115 

45.3839 
4 7.4629 
48.4026 
49.2383 
49.9936 

50.6853 

51.3251 

51.9219 

52.4820 

53.0105 

53.5112 

53.9873 

54.4413 

54.8754 

55.2913 

55.6906 
56.0746 
56 . 4445 
55.8012 
57. 1458 

57.4791 
57.8017 
58 . 1144 
58.4177 
58.7123 

58.9985 

59.2770 

59.5481 

59.8121 

60.0696 

60.3206 

60.5660 

60.8056 

61.0397 

61.2687 

61.4926 

61.7122 

61.9272 

62.1379 

62.3446 

62.5473 
62.7463 
62.9418 
63. 13 36 
63.3226 

63.5083 

63.6910 

63.8709 

64.0480 

64.2225 

64 . 394 b 
64.5643 
64.7317 
64.8971 
65.0604 


-('7-^ o>’ 

cal/mole 


0 

2714.7 

6373.9 

10320.7 

10397.5 

14657.7 

19094.0 

23670 . 7 

28364.4 

33158.6 

38041.4 

43003.6 

48038.0 

53139.0 

58301.6 

63522.1 

68797.0 

74123.3 

79498.4 

84920.0 

90386.0 

95894.5 

101443.7 

107032.1 

1 12658.2 

118320.5 

124018.0 

129749.3 

135513.5 

141309.4 

147136.0 

152992.6 

158878.2 

164792.0 

170733.4 

176701.4 

182695.6 

188715.1 

194759.5 

200828.1 

206920.5 
213035.9 

219174.0 

225334.3 

231516.3 

237719.6 

243943.8 

250188.4 

256453.1 

262737.6 

269041.4 

275364.2 

281705.8 

288065.8 

294443.9 

300839.9 

307253.4 

313684.3 
320132.2 
326597.1 

333078.5 

339576.4 


n T > 

cal/mole 


- 66355.3 
- 66179.6 
- 65483.4 
- 64800.0 
- 64787. 1 
- 64090.5 
- 63393.5 

- 02695.6 

- 61995.6 

- 61291.8 

- 60582.3 

- 59865.3 

- 59139.6 
- 58404 . 1 
- 57658.5 
- 56902.6 
- 56136.6 

- 55360.7 
- 54575.3 
- 53780.9 
- 52978. 1 
- 52167.2 

- 51348.7 

- 50523.3 

- 49691.2 

- 48852.9 

- 48008.7 

- 47159.0 

- 46304.2 

- 45444.4 

- 44580.0 

- 43711.1 

- 42838.1 
- 41961.0 
- 41080. 1 
- 40195.4 
- 39307.2 

- 38415.6 

- 37520.6 

- 36622.4 

- 35720.9 

- 34816.4 

- 33908.8 

- 32998.2 

- 32084.6 

- 31168.0 

- 30248.5 

- 29326. 1 
- 28400.7 
- 27472.3 
- 26540.8 
- 25606.3 

- 24668.6 
- 23727.8 
- 22783.6 
- 21435.9 
- 2087 ' 4.8 

- 19929.9 
- 18971.1 
- 18008.3 
- 17041.2 
- 16069. 5 


(A Hf)f, 
cal/mole 

- 64788.6 
- 64839.8 
- 64795. 0 
- 64800.0 
- 64800.4 
- 64836.2 
- 64391.2 

- 64959.0 
- 65035.3 
- 65116.3 
- 65199. 7 
- 65283.4 

- 65365.7 
- 65445.9 
- 65523.4 
- 65597.9 
—65 669. 7 

- 65738.5 

- 65804.4 

- 65867.2 

- 65928.0 

- 65986.6 

- 66043.2 
- 66097.9 
- 66151.2 
- 66202.9 
- 66253 . 3 

- 66302. 7 
- 66351.0 
- 66398. 5 
- 66445. 2 
- 66491.5 

- 66537.5 

- 66583.3 

- 66628.2 

- 66673.6 

- 66719.4 

- 66764.3 
- 66809.3 
- 66855.2 
- 66900. 1 
- 66945.5 

- 66990.5 

- 67036.2 

- 67081.6 

- 67127.6 

- 67172.9 

- 67218.7 

- 67264.5 

- 67310.6 

- 67356.6 

- 67401.8 

- 67447.0 
- 67491.6 
- 67536 . 1 
- 67579.7 
- 67622.8 

- 67664.7 
- 67705.0 
- 67744.2 
- 67782.0 
- 67817. 6 


rom assigned 
elements 

Formatio 

gaseous 

O 

a * 

_o 

A Hf, 
cal/mole 


- 134772.0 

141.9980 

- 135091.7 

71.1721 

- 135418 . 1 

47.8650 

- 135755.9 

47.5720 

- 135762.3 

35.7681 

- 136102.6 

28.6809 

- 136434.6 

23.9516 

- 136758.4 

20.5696 

- 137074.5 

18.0301 

- 137382.5 

16.0526 

- 137681.6 

14.4685 

- 137970.7 

13.1706 

- 138249.2 

12.0878 

- 138516.4 

11.1705 

- 138772.3 

10.3830 

- 139016.9 

9.7001 

- 139250.5 

9 . 1019 

- 139473.5 

8.5735 

- 139686.5 

8. 1033 

- 139890.0 

7.6823 

- 140034.6 

7.3028 

- 140270.9 

6.9594 

- 140449. 3 

6.6468 

- 140620.3 

6.3614 

- 140784.5 

6. 0992 

- 140942.3 

5.8580 

- 141094.0 

5.6351 

- 141240 . 1 

5.4287 

- 141380.8 

5.2368 

- 141516.5 

5.0580 

- 141647.4 

4.8912 

- 141773.8 

4.7348 

- 141895.9 

4.5882 

- 142013.8 

4.4503 

- 142127.9 

4. 3205 

- 142238 . 1 

4.1980 

- 142344.7 

4.0823 

- 142447.8 

3.9727 

- 142547.5 

3. 8688 

- 142643.9 

3.7700 

- 142737.0 

3,6765 

- 142827.0 

3.5871 

- 142913.9 

3.5023 

- 142997.8 

3.4211 

- 143078.6 

3.3436 

- 143156.4 

3.2694 

- 143231.3 

3. 1984 

- 143303 . L 

3. 1304 

- 143372.0 

3.0653 

- 143437.9 

3.0027 

- 143500. 7 

2.9426 

- 143560.4 

2.8848 

- 143616.9 

2.8292 

- 143670.2 

2.7755 

- 143720.2 

2.7241 

- 143766. 7 

2.6743 

- 143809.6 

2.6263 

- 143848.8 

2.5800 

- 143884. 1 

2.5351 

- 143915.4 

2.4920 

- 143942.3 

2.4499 

- 143964. 7 


290.8188 

143.0699 

94.3057 

93.6921 

68.9394 

54.0507 

44. 1008 
36.9770 
31.6219 
27.4476 
24.1010 

21.3572 

19.0662 

17.1239 

15.4562 

14.0083 

12.7393 

11.6178 

10.6195 

9.7250 

8.9188 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(104) HS (gas); molecular weight, 33.074 


r, 

°K 

r° 

cal/mole °K 

cal/mole 

C° 

cal/mole °K 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cat/mole 

iog 10 Kf 

A Hf, 
cal/mole 












ICO 

7.1695 

654.5 

38.442 l 

3189.7 

QL' " 
34720.7 

36242. 1 

-74.1327 

-81741.5 

174.7802 

200 

7.7697 

1408.3 

43.6419 

7320.1 

35474.5 

36301.9 

-34.4926 

-82021.8 

85.3421 

298.15 

7.7271 

2171.4 

46.7445 

1 1765. 4 

36237.7 

36237.7 

-21.4418 

-82300.9 

55.7941 

300 

7.7242 

2165.7 

46. 7923 

1 1852.0 

36252.0 

36235.6 

-21.2783 

-82306.3 

55.4221 

a 400 

7. 5635 

2949.9 

48.9917 

16646.8 

37016. 1 

35554.0 

-14. 7022 

-82600.0 

40.4087 

50 0 

7.4703 

3700.8 

50.6678 

21633. 1 

37767 .0 

35017.8 

-10.8427 

-82895.2 

31.3680 

600 

7.4632 

4446.9 

52.0280 

26769.9 

38513.1 

34557.0 

-8.3079 

-83184.6 

25.3195 

700 

7.5211 

5195.6 

53.1821 

32031.9 

39261.9 

34154.8 

-6. 5200 

-83462.7 

20.9842 

800 

7.6181 

5952.4 

54.1925 

37401.6 

40018.6 

33788.4 

-5.1939 

-83726.6 

17.7221 

900 

7.7338 

6719.9 

55. 0963 

42866.8 

40786.1 

33431.0 

-4. 1735 

-83974.8 

15.1771 

1000 

7.8546 

7499.3 

55.9174 

48418.1 

41 565.5 

33081.9 

-3.3657 

-84207.4 

13.1353 

1100 

7.9728 

8290. 7 

56.6716 

54048.1 

42356.9 

32 740.7 

-2.7119 

-84425.1 

11.4602 

1200 

8.0843 

9093.6 

57. 3701 

59750.6 

43159.8 

32406. 4 

-2.1725 

-84629.3 

10.0608 

1300 

8.1872 

9907.3 

58.0214 

65520.5 

43973.5 

32077.8 

-1.7207 

-84821.0 

8.8739 

1400 

8.2812 

10730.8 

58.6316 

71353.5 

44797.0 

31753.8 

-1.3376 

-85001.7 

7.8543 

150 0 

8.3665 

11563.2 

59. 2059 

77245.6 

45629.4 

31433.3 

-1.0088 

-85172.7 

6.9689 

1600 

8.4437 

12403.8 

59. 7484 

83193.6 

46470.0 

3111 5.8 

-0.7238 

-85335.2 

6.1926 

1700 

8.5137 

13251.7 

60.2624 

89194.4 

47317.9 

30800.7 

-0.4751 

-85490.3 

5.5063 

1800 

8.5771 

14106.3 

60.7509 

95245.3 

48172.5 

30487.9 

-0.2562 

-85639.1 

4.6953 

1900 

8.6347 

14967.0 

61.2162 

101343.8 

49033.2 

30176.0 

-0.0623 

-85782. 3 

4.3476 

2000 

S.6873 

15833.1 

61.6605 

107487.8 

49899.3 

29865.1 

0.1103 

-85921.1 

3.8538 

2100 

8.7355 

16704. 3 

62. 0855 

113675. 3 

50770.5 

29555.0 

0.2649 

-86055. 8 

3.4064 

2200 

8.7797 

1 75 80. 1 

62.4929 

119904.3 

51646.3 

29245.8 

0. 4039 

-85 187. 2 

2.9990 

2300 

8.8205 

18460. 1 

62.8841 

126173.3 

52526.3 

28936.7 

0.5297 

-86316.0 

2.6265 

2400 

3.8582 

19344.1 

63.2603 

132480. 6 

53410.3 

28628.1 

0.6435 

-86442.4 

2.2845 

2500 

8.8934 

20231 .6 

63.6226 

138824.9 

54297.9 

28319.6 

0.7473 

-86567.0 

1.9695 

2600 

8.9261 

21122.7 

63.9721 

145204.8 

55188.9 



-86689.9 

1.6782 

2700 

8.9568 

22016.3 

64. 3095 

151618.9 

56083.0 



-86811.7 

1.4082 

2 SCO 

8.9857 

22913.9 

64. 6358 

158066. 3 

56980. 1 



-86932.3 

1.1570 

2900 

9.0129 

23813.9 

64.9516 

164545.8 

57880.1 



-87052. 1 

0.9229 

3000 

9.0386 

24716.5 

65.2576 

171056.3 

58782.7 



-87171.2 

0.7041 

3 1 CO 

9.0631 

25621.5 

65.5544 

177597.0 

59687.8 



-87289.7 

0.4991 

3200 

9.0863 

26529.0 

65.8425 

184166.9 

60595.2 



-87407.7 

0.3067 

3300 

9. 1085 

27438.8 

66.1224 

190765.2 

61505.0 



-87525.2 

0.1257 

3400 

9.1298 

28350. 7 

66. 3947 

197391.1 

62416.9 



-87642 .3 

-0.0449 

3500 

9.1502 

29264. 7 

66.6596 

204043.8 

63331.0 



-87758.9 

-0.2060 

3600 

9.1699 

30180. 7 

66.9177 

210722.9 

64246.9 



-87875.3 

-0.3583 

3700 

9.1888 

31098.6 

67. 1691 

21 1427.2 

65164.9 



-87991.3 

-0.5026 

3 800 

9.2071 

32018.4 

67.4145 

224156. 5 

66084.6 



-88106.3 

-0.5394 

3900 

9. 2248 

32940. 1 

67.6538 

230909.8 

67006.3 



-83221.9 

-0.7694 

4000 

9.2420 

33863. 4 

67 .8876 

237687. 0 

67929.6 



-88336.7 

-0.8931 

4100 

9.2586 

34788.4 

68.1160 

244487.2 

68854.7 



-88450.9 

-1.0109 

4200 

9.2749 

35715.1 

68.3393 

251310.1 

69781.3 



-88564.7 

-1.^232 

4300 

9.2907 

36643. 3 

68. 5577 

258155.0 

70709.6 



-88677.8 

-1.2304 

4400 

9.3061 

37573.3 

68. 771 5 

265021.4 

71639.5 



-88790.4 

-1.3329 

4500 

9.3212 

38504.6 

68.9808 

271909.0 

72570.9 



-88902.3 

-l .4310 

4600 

9. 3359 

39437.4 

69.1859 

2788 17.5 

73503.7 



-89013.7 

-1.5249 

4700 

9.3504 

40371.7 

69.3868 

285746. 1 

74438.0 



-89124.3 

-1.6150 

4800 

9.3645 

41307.5 

69.5838 

292694.7 

75373.7 



-89234.2 

-1.7013 

4900 

9.3784 

42244.7 

69.7770 

2 99662.6 

76310.9 



-89343.2 

-1.7843 

5000 

9.3920 

43183. 3 

69.9667 

306650.0 

77249.5 



-89451.4 

-1.8640 

5100 

9. 4061 

44123.1 

70.1528 

313656.0 

78189.4 



-89558.9 

-1.9407 

5200 

9.4196 

45064. 5 

70.3356 

320680.5 

79130.7 



-89665.3 

-2.0146 

5300 

9.4329 

46007.0 

70.5151 

327723. 1 

80073.2 



-89770.8 

-2. 0857 

5400 

9.4460 

46951.1 

70.6916 

334783.4 

8 1017. 3 



-89875. 3 

-2.1543 

5500 

9.4590 

47896. 3 

70. 8650 

341861.3 

81962.5 



-89978. 8 

-2.2205 

5600 

9.4719 

48842. 8 

7 1.0356 

348956.4 

82909.0 



-90081.3 

-2.2844 

5700 

9.4846 

49790.6 

71.2033 

356068.3 

83856. 9 



-90182.7 

-2.3461 

5800 

9.4973 

50739.8 

71.3684 

363196.9 

84806.0 



-90283.0 

-2.4057 

5900 

9.5098 

51690. 1 

71.5308 

370341. 9 

85756.3 



-90382.2 

-2.4634 

6000 

9.5222 

52641 . 7 

71.6908 

377503.0 

86707.9 



-90480.2 

-2.5192 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Melting point of 
S, 388.357" K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(105) HgS (gas); molecular weight, 34.082 


r, 

°K 

r° 

cal/mole °K 

cal/mole 

CO 

cal/mole °K 

cal/mole 

H T' 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf) f , 
cal/mole 

'09,0 Kf 

A Hf, 
cal/mole 

Kill! 

0 


c 


0 

-7155 .5 

-4122. c 



-173282.3 


ICC 

7.9566 

750.6 

AC .4217 

3251.5 

-64C8 .9 

-4255. C 

12.1373 

-1 73984.4 

371.9996 

2CC 

7.9912 

1567.3 

A5.9A2A 

7601.2 

-5612.3 

-4453.8 

7.4273 

-174718.7 

181.5817 

296. 15 

8.1631 

2379.5 

AS. 1626 

12278.4 

-4820.0 

-4820. C 

5.7713 

-175456.3 

118.6178 

30U 

8 . 1 8 8 A 

2 35 A . 7 

45.2135 

12369.4 

-4804.9 

-4827.6 

5.7491 

-175470.0 

117.8247 

a acc 

8. 52CO 

3229. A 

51.6126 

17 41 5. 6 

-357 C . 1 

-5785.5 

4.823? 

-176189.9 

85.8088 

5C0 

e.9C87 

41CC.5 

53.5546 

22676. 9 

-3C95. 0 

-6551.2 

4. 1536 

-176861.8 

66.5221 

6 CC 

9.3289 

5C12.2 

55.2156 

28117.3 

-2187.3 

-7156.4 

3.6538 

-1 77482.4 

53.6168 

7CC 

9.7633 

5966.6 

56.6864 

33713.7 

-1232.8 

-7743.9 

3. 2653 

-1 7805 1.6 

44.3676 

SCO 

1C. 1527 

6 96 A. 7 

58.C183 

3 5 44 9 . 9 

-234.8 

-8221.8 

2.9540 

-178571.0 

37.4093 

9CC 

1C.6C12 

8CC A. 6 

55.2427 

45313.8 

8C5 . 1 

-8662.5 

2.6982 

-1 79043.6 

31.9822 

1CCC 

10.579C 

9063.5 

6C. 3795 

51295.6 

ie84.4 

-907C.7 

2.4833 

-1 794/3.2 

27.6295 

1 ICC 

11.322C 

1C159.3 

61 .4422 

57387.2 

2999.7 

-9451.2 

2.2991 

-179363.8 

2 A . 060 1 

1200 

11.6200 

1 13A7. 1 

62.4409 

63581.9 

4 147.6 

-98C8 .3 

2.1397 

-180219.8 

21.0793 

1 3CC 

11 . 5CA8 

1 25 2 A . 1 

63.3826 

69873.5 

5324.6 

-1C 146. 5 

2.C002 

-180544.9 

1 8 . 552 A 

14CC 

1 2 . 1 A 9 A 

13727. 1 

64. 2742 

76256.8 

6527.5 

- 1C469.C 

1. 876C 

-180343.0 

16.3827 

15CC 


14953. 1 

£5.12 CC 

82726.8 

7753.6 

-10779.6 

1. 7656 

-181117.3 

14.4993 

16CC 


16199.7 

65.9245 

89279.4 

9C00.2 

-11C79.8 

1.6663 

-13137C.5 

12.8490 

1 7 C C 

12.7355 

17464 .6 

66.6913 

95910.5 

1C265.2 

-11371.3 

1. 5762 

-181605.4 

1 1.3908 

1 8 C 0 

12.8518 

187 46 . 3 

67.4236 

102616.5 

11546 .7 

-11655.3 

1.4939 

-18 1824.0 

10.0930 

19CC 

13.0228 

2C0A2.6 

66.1246 

1C9394.2 

12843.1 

-11934.6 

1.4187 

-182028.5 

8.9305 

2CCC 

13. 16C6 

21352. A 

68.7964 

1 16240.5 

14152.8 

-122C9.4 

1.3490 

-182220.3 

7.8831 

21CC 

13.2771 

2267A.A 

6 9. 44 1 A 

123152.6 

15474.8 

-1248C.5 

1.2849 

-182401 .1 

6.9345 

22CC 

13.2638 

2ACC7.5 

7C.C61 5 

13C127.9 

168C7.9 

-12748.2 

1.2251 

-132572.1 

6.0713 

23CC 

13.A82C 

2535C.8 

7C . 6587 

137164.1 

18151.3 

-13C13.6 

1.1698 

-182734. 3 

5.2824 

2 4C0 

13.5727 

267C3.6 

71 .2344 

144258.9 

19504.1 

-13276.6 

1.1174 

-182888.7 

4.5587 

25CC 

13.6571 

26C65.2 

71.7902 

15 14 1C. 3 

20865 .6 

-13537.7 

1.0687 

-183036.1 

3.8923 

26 C C 

13.7359 

29A3A.5 

72.3274 

156616.3 

22235.3 



-183177.2 

3.2766 

2700 

13.8C98 

30812.2 

72.8472 

165875.2 

23612.6 



-183312.5 

2.7062 

28C0 

1 3 . 8 7 9 A 

32196.7 

73.3507 

173185.2 

24557.1 



-183442.7 

2.1761 

2SCC 

1 3 . 9 A 52 

33567.5 

73.8389 

18C544-8 

26388.4 



-1 83568 .0 

1.6822 

3CCC 

1A.CC78 

3A985.6 

74.3127 

187952.5 

27786.1 



-183688.8 

1.2209 

3 ICO 

1 A . 0 6 7 A 

36389. A 

7A.773C 

1 S54C6 .9 

29ieS.8 



-183805.4 

0. 7891 

32CC 

1 A . 1 2 A A 

37799. C 

75.2205 

2C29C6.7 

3C599 . 4 



-183918. C 

0.3841 

3 3 C C 

1 A . 1 7 52 

3921A .2 

75.656C 

210450.6 

32C14.6 



-184026.9 

0.0034 

3ACC 

1 A . 2 2 20 

40634. 8 

76 .C801 

218C37.5 

33435.2 



-184132.2 

-0. 3552 

35CC 

1A. 2829 

A2C6C.5 

76 .4534 

225666.3 

34861.0 



-184233.9 

-0.6934 

3 6 C C 

1A . 3223 

A3A51.3 

76 . 8564 

233335.9 

36291.8 



-184332. 3 

-1.0131 

37CC 

1 A • 3 £ C 3 

44926 . 9 

77.2858 

241045.2 

37727.4 



-184427.4 

-1.3156 

36CC 

1A.A271 

A 6 3 6 7 . 3 

77.6735 

248793.5 

39167.8 



-184519.2 

-1.6023 

3SCC 

1 A . A 7 27 

47 812.3 

78.0A92 

256579.7 

4C612.8 



-1 84607.7 

-1.8745 

ACCO 

14.5173 

A9261.6 

78.4162 

2644C3.1 

42C62.3 



-184693. 1 

-2.1331 


1 A . 5 6 1 1 

5C715.7 

76.7752 

272262.7 

43516.2 



-184775.3 

-2.3793 


1A.6CA1 

5217A.C 

79.1266 

23C157.9 

44974.5 



-184854.2 

-2.6138 

A3CC 

1 A . 6 A 6 3 

53636.5 

79.4708 

238C87 .8 

46437.0 



-184930.0 

-2. 8376 

A ACC 

1 A . 6 £ 80 

55 1C 3 . 3 

75 .8C8C 

296051.8 

47SC3 .7 



-185002.5 

-3.0512 

A 5CC 

1 A . 7 2 5 1 

5657A.1 

80.1385 

JC4C49.2 

49374.6 



-185071.8 

-3.2555 

A600 

1A.7658 

58CA9. 1 

80.4627 

312C79.3 

5C849.5 



-185137.8 

-3.4509 

A 700 

1 A . 8 1 00 

59528. 1 

8C . 78C8 

32C14 1.5 

52328.5 



-185200.6 

-3.6381 

A8CC 

1 A . 8 A 5 5 

61011.1 

81.0930 

328235.2 

53811.5 



-185260.0 

-3.8175 

A 9 C C 

1 A . £ 6 5A 

6245S.C 

81.3996 

336359.9 

55298.5 



-185316. 1 

-3.9897 

5CC0 

1A. 5287 

6 3 9 8 8.9 

81.7C08 

344515. C 

56785.4 



-185368.8 

-4.1550 

5 ICC 

1A. 5677 


81.9968 

352699.9 

58284.2 



-185418. 1 

-4.3139 

52CC 

15.CC65 


32.2878 

36C914.2 

59782.9 



-185463.9 

-4.4667 

5 3CC 

15.CA51 

68485 . 1 

82.57AC 

365157.3 

61285.5 



-185506.3 

-4.6138 

54CC 

15.0636 

6999 1 . 5 

82.8556 

377428.8 

62792.0 



-165545.1 

-4.7554 

55CC 

15. 122C 

715C1.8 

83.132/ 

385728.3 

643C2. 2 



-185580.4 

-4.8920 

5600 

15. 1 6 C 3 

73C15.9 

83 .AC56 

354C55 .2 

65816.3 



-185612.1 

-5.0237 

5 7 C C 

15.1585 

7A533.8 

63.6742 

4C24C9. 2 

67334.3 



-185640.2 

-5.1507 

56CC 

15.2367 

76C55.6 

82.9385 

4 1C789.9 

68856.0 



-1 85664.7 

-5.2735 

5900 

15.27A8 

77581.2 

84.1597 

419196.9 

7 C 3 8 1 . 6 



-185685.5 

-5.3920 

6CCC 

15 . 3 129 

791 1C. 5 

84.4567 

427629.7 

7191 1.0 



-185702.5 

-5.5067 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
S, 388.357° K. 
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cal/mole °K 


UO _ uo 

n T "Q, 

c° 

1 

cal/mole 

cal/mole °K 


TABLE III. - Continued. THERMODYN AMI C PROPERTIES 
(106) He (gas)j molecular weight, 4.003 


Formation from assigned 


-< F f ~% )• 

cal/mole 


n T > 

cal/mole 


reference elements 


Formation from 
gaseous atoms 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(107) Li (gas); molecular weight, 6.940 


T, 

°K 

cal/mole °K 

H T~ H & 

cal/mole 

C° 

cal/mole °K 

cal/mole 


Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

log |o Kf 

AHf , 
cal/mole 


c 


c 


C 

36543.8 

38C5C.C 


0 


ICC 

4.9681 

496.8 

27.7161 

2274.8 

3744C .6 

38428.8 

-78.3066 

0 

0 


4.9661 

993.6 

3 1 . 159e 

5238. 3 

37537.4 

38484.9 

-36.2773 

0 

0 


4.9661 

1481.3 

33.1435 

84CC.6 

38425 . 1 

38425.1 

-22.4409 

0 

0 

IK jk 

4 . 9 £ £ 1 

149C.4 

33 .1742 

£461.8 

38434 .2 

38423.2 

-22.2672 

0 

0 

gip 

4. 9 £ £ 1 

1987.3 

34 .6035 

11854. 1 

38931 . 1 

38297.2 

-15.2791 

0 

0 


4 . 9 £ 81 

2484. 1 

35.7121 

15372.0 

39427. 9 

37330.4 

-11.1358 

0 

0 

6C0 

4.5681 

298C.9 

36 .6 179 

1 8589.8 

39524.7 

37164.2 

-8.4202 

0 

0 

7CC 

4. 9 £ £1 

3477. 7 

37.38 37 

2269C.9 

4C421. 5 

36561.9 

-6.4915 

0 

0 

ecc 

4.9681 

3974.5 

38.0471 

26463.2 

4C918.3 

36 766. 5 

-5. 0526 

0 

0 

SCO 

4.9682 

4471.3 

38.6323 

3C297.7 

41415.1 

36572.3 

-3.9395 

0 

0 

1CC0 

4.9682 

4968. 1 

39.1557 

34187.6 

41511.9 

36375.3 

-3.0538 

0 

0 

11CC 

4.9682 

5465. C 

39 .6292 

38127.2 

42408.8 

36187.6 

-2.3328 

0 

0 

12CC 

4.9682 

596 1. 6 

4C . C6 1 5 

42112.1 

42505.6 

35997. C 

-1.7352 

0 

0 

13CC 

4.9683 

6458.6 

4C .4592 

46138.4 

434C2.4 

358C7.6 

-1.2324 

0 

0 

1 ■'SC C 

4.9685 

6955.4 

4C. 82 74 

5 0 20 2. 9 

43899.2 

35615.4 

—0 .8034 

0 

0 

15C0 

4.9689 

7452.3 

41 .1702 

54303.0 

44396.1 

35432.5 

-0.4337 

0 

0 

lecc 

4. 9 £ 9 8 

7949.2 

41. 4509 

58436 .2 

44653.0 

35246.8 

-0.1120 

0 

0 

1 7CC 

4.9 113 

8446.3 

41.7922 

626CC.5 

4539C.1 

35062.5 

0.1705 

0 

o 

18C0 

4.9738 

8943.5 

42.0765 

66754 . 1 

45887.3 

348 79. 5 

C. 4202 

0 

o 

1 9 CC 

4.9777 

944 1 . 1 

42.3455 

7 1 C 1 5 . 3 

46384.9 

34658.1 

0.6426 

0 


2000 

4. 9633 

9939.1 

42.6009 

75262.7 

46882.9 

34518.3 

0.8418 

0 

0 

2 ICO 

4.991C 

1C437.8 

42.8442 

79535.1 

47381 .6 

34340.4 

1.0209 

0 

o 

2 2CC 

5.CC13 

10937.4 

43.0767 

83E31.2 

47881.2 

34164.6 

1.1828 

0 

0 

2 3CC 

5.0145 

11438.2 

4 3 . 299 2 

88 15C. 1 

48382.0 

3399 1. 2 

1.3301 

0 

0 

24CC 

5.03C9 

11940.4 

43.513C 

9249C . 8 

48884.2 

33820.4 

1.4642 

0 

0 

25C0 

5.C5C8 

12444.5 

43.7188 

96852.4 

49388.3 

33652.7 

1.5872 

0 

0 

26CC 

5. 0745 

12950. 7 

43.9173 

1C 1234. 3 

45894.5 



0 

o 

27CC 

5 . 1 C 2 1 

13459.5 

44 . 1C93 

105635.7 

5C4C3.3 



0 

0 

28C0 

5.1337 

13971.3 

44.2554 

110056.0 

5CS15.C 



0 

o 

29CC 

5. 1693 

14486.4 

44.4762 

114494.6 

£1430.2 



0 

o 

3CCC 

5.2C9C 

1500 5.3 

44.6521 

118951.0 

51545. 1 



0 

0 

3 ICO 

5.2528 

15528.3 

44.8236 

123424.9 

52472.1 



0 

0 

32CO 

5. 3CC5 

16055.9 

44 .99 1 1 

127515.6 

52555.7 



0 

0 

3 3 C C 

5.3516 

16588.5 

45. 155C 

132423.0 

53532.3 



0 

o 

3 4 C C 

5.4C68 

17126.3 

45.3155 

136946.5 

54C7C.1 



0 

o 

35CC 

5 .4657 

1 76 6 9.9 

45.4731 

141486.0 

54613.7 



0 

0 

36CC 

5.5281 

18219.6 

45.628C 

146C41.0 

55163.4 



0 

0 

3700 

5.594C 

18775.7 

45.7803 

15C611.5 

55715.5 



0 

o 

3800 

5.6635 

19338.5 

45.5304 

155197. C 

56282.3 



0 

o 

39CC 

5.7364 

19908. £ 

46 .0785 

155757.5 

56852.3 



0 

o 

4CCC 

5.8128 

20485.9 

46.2246 

164412.7 

57429.7 



0 

0 

4 ICO 

5. 8 42 7 

21071.1 

46.3691 

165C42.4 

58014.5 



0 

o 

4 2 C C 

5.9762 

21664. 6 

46 .5121 

1 73686.4 

586C8.4 



0 

o 

4 3CC 

6. C635 

22266.5 

46.6536 

178344.7 

592 1C . 3 



0 


4 4 C C 

6.1355 

2287C. 9 

46.7926 

183016.7 

59814.7 



0 


45C0 

6.2231 

23488. 1 

46.9313 

1877C2.8 

60431.5 



0 

0 

4 £ C C 

6.3155 

24115. C 

47.0691 

1924C2.8 

61058.8 



0 

0 

47CC 

6.4111 

24751.3 

47.2059 

197116.6 

61655.1 



0 

0 

4 8 CO 

6.5C98 

25397.3 

47.3419 

2C1644.0 

£2341 . 1 



0 

o 

4 9 C C 

6.6117 

26053.4 

47.4772 

2C6585.0 

62557.2 



0 

o 

5CCC 

6.7169 

26719.8 

47.6118 

211339.4 

63663.6 



0 

0 

5 1 C C 

6.8225 

27395. 5 

47.7456 

2161C7.2 

64335 . 3 



0 

o 

52CC 

6.9338 

28083.3 

47.8792 

22C888. 4 

65 C 27 . 1 



0 

0 

5 3C0 

7.0485 

28782.4 

48.0123 

225683.0 

65726.2 



0 

o 

54CC 

7. 1664 

29493. 1 

48.1452 

230490 .9 

66436.9 



0 

o 

55CC 

7.2675 

30215.8 

48.2778 

235312.0 

67155.6 



0 

0 

56CC 

7.4119 

3 09 5 C . 7 

48.4102 

24C146.5 

67894.5 



0 

0 

57CC 

7.5395 

31698. 3 

46.5425 

244954 . 1 

68642.1 



0 

0 

58CC 

7 . 6 7 C 1 

32458.7 

48.6748 

245854.9 

£5402.5 



0 

0 

59CC 

7.8C36 

33232.4 

48.8070 

254729.0 

7C176 .2 



0 

0 

6CCC 

7.9399 

340 19.6 

48.9393 

259616.4 

70963.4 



0 

0 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

Li, 453.70° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(108) LI (crystal, liquid); molecular weight, 6.940 


r, 

°K 

C P' 

cal/mole °K 

uo - uo a 
n T "O’ 
cal/mole 

cal/mole °K 

-(^r-"o)’ a 

cal/mole 

"h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) f , 
cal/mole 


A Hf, 
cal/mole 

'og, 0 /r 

c 


0 

0 

0 

-11C6.2 

0 


-38050.0 


ICC 

3.151 

118. C 

1.746 

56.6 

-988.2 

0 

0 

-38428.8 

78.3066 

2C0 

5. 15C 

558.7 

4.734 

388.1 

-547.5 

0 

0 

-38484.9 

36.2773 

298.15 

5.941 

11C6.2 

6.951 

566.2 

C 

0 

0 

-38425.1 

22.4409 

3C0 

5.952 

1117.2 

6.988 

979.2 

11.0 

0 

0 

-38423.2 

22.2672 

4CC 

6.57C 

1740.1 

8.775 

1769.9 

633.9 

0 

0 

-38297.2 

15.2791 

b 453.70 

6.5C1 

210. 8 

5.623 

2264.2 

995.6 

0 

0 

-26432.6 

12.7423 

453. 7C 

7.264 

2818.9 

11.204 

2264.2 

1712.7 

0 

0 

-37353.3 

12.7423 

5CC 

7.2C0 

3153.7 

11.907 

2799.8 

2047. 5 

0 

0 

-37380.4 

11.1358 

fcCC 

7.C6C 

3866.7 

13.207 

4057.5 

2760.5 

0 

0 

-37164.2 

8.4202 

7CC 

6.928 

4565.8 

14.285 

5433.7 

3459.6 

0 

0 

-36961.9 

6.4915 

8CC 

6.916 

5258. C 

15.209 

6909.2 

4151.8 

0 

0 

-36766.5 

5.0526 

9CC 

6.SC4 

5949. C 

16.023 

8471.7 

4842.8 

0 

0 

-36572. 3 

3.9395 

1CCC 

6.852 

6638.8 

16 .750 

1 C 1 1 1 . 2 

5532.6 

0 

0 

-36379.3 

3.0538 

UCC 

6.88C 

7327.4 

17.406 

11819.2 

6221.2 

0 

0 

-36187.6 

2.3328 

12CC 

6.86e 

8014.8 

18.CC4 

1359C.0 

6908.6 

0 

0 

-35997.0 

1.7352 

1300 

6.856 

87C1.C 

18.554 

15419.2 

7594.8 

0 

0 

-35807.6 

1.2324 

1400 

6.844 

9386.0 

19.C61 

17299.4 

8275.8 

0 

0 

-35619.4 

0.8034 

1 5 C C 

6.832 

ICC 69 . 8 

19.533 

19229.7 

8963.6 

0 

0 

-35432.5 

0.4337 

1600 

6. 820 

1C752.4 

15.974 

21206. C 

9646.2 

0 

0 

-35246.8 

0.1120 

UCC 

6. 8C8 

11433.8 

2C .387 

23224.1 

1C327.6 

0 

0 

-35062.5 

-0.1705 

1 8 C C 

6.756 

12114. C 

2C.776 

25282.8 

11C07.8 

0 

0 

-34879.5 

-0.4202 

19CC 

6.784 

12753. C 

21.143 

27378.7 

11686.8 

0 

0 

-34698.1 

-0.6426 

20CC 

6.772 

13470.8 

21.450 

295C9.2 

12364.6 

0 

0 

-34518.3 

-0.8418 

2 1 C C 

6.76C 

14147.4 

21.820 

31674.6 

13041.2 

0 

0 

-34340.4 

-1.0209 

22CC 

6.748 

14822.8 

22.135 

33874.2 

13716.6 

0 

0 

-34164.6 

-1. 1828 

23CC 

6.736 

15457. C 

22.434 

361C1.2 

1435C.8 

0 

0 

-33991 .2 

-1.3301 

24CC 

6.724 

16170. C 

22.721 

3836C.4 

15C63.8 

0 

0 

-33820.4 

-1.4642 

25CC 

6.712 

16841.8 

22.995 

40645.7 

15735.6 

0 

0 

-33652.7 

-1.5872 


°Hq refers to crystal state. 
b Meiting point. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(l09) Lig (gas); molecular weight, 13.880 


r, 

°K 

C 7 ?> 

cal/mole °K 

H f~ H 6 ' 

cal/mole 

00 

cal/mole °K 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

cal/mole 

,og io K f 

A Hf , 
cal/mole 

O 

iQ 

O 

0 


0 


0 

48127.6 

50340.0 


-25760.0 


100 

7.3C89 

702.3 

38. 3105 

3128.8 

48829.9 

50806.3 

-103.4224 

-26051.4 

53.1907 

200 

8.2148 

1483. 0 

43.6851 

7254.0 

49610.6 

50705.6 

-47.9280 

-26264.3 

24.6265 

298. IS 

8.6234 

2312.0 

47.0521 

11716.6 

50439.6 

50439.6 

-29.7268 

-26410.5 

15.1549 

300 

8.6284 

2327.9 

47.1054 

1 1803.7 

50455.5 

50433. 5 

-29.4989 

-26413.0 

15.0355 

400 

8.8278 

3201.8 

49.6179 

16645.4 

51329.4 

50061.6 

-20. 3429 

-26532.7 

10.2152 

a 500 

8.9449 

4090.8 

51.6014 

21709.8 

52218.4 

48123.4 

-14.9611 

-26637.3 

7. 3105 

600 

9.0257 

4989.6 

53.2397 

26954.3 

53117.2 

47596.2 

-11. 4736 

-26732.2 

5.3668 

700 

9.0882 

5895.4 

54.6359 

32349.8 

54023.0 

47103.8 

-9.0093 

-26820.0 

3.9737 

800 

9.1407 

6806.9 

55.8530 

37875. 5 

54934.5 

46630.9 

-7.1798 

-26902.2 

2.9255 

900 

9.1871 

7723.3 

56.9323 

43515.8 

55850.9 

46 165.3 

-5.77 13 

-26979.4 

2.1078 

1000 

9.2298 

8644.2 

57.9025 

49258.3 

56771.8 

45706.6 

-4. 6558 

-27052.1 

1.4518 

1100 

9.2700 

9569.2 

58. 7841 

55093. 3 

57696.8 

45254.4 

-3.7519 

-27120.7 

0.9137 

1200 

9.3C84 

10498.1 

59.5924 

61012.7 

58625.7 

44808.5 

-3. 0062 

-27185.4 

0.4641 

1 3C0 

9.3457 

11430.8 

60.3389 

67009.7 

59558.4 

44368.8 

-2.3819 

-27246.4 

0.0829 

1400 

9.3821 

12367.2 

61.0328 

73078.7 

60494.8 

43935.2 

-1.8513 

-27303.6 

-0.2446 

1500 

9.4178 

13307.2 

61.6814 

79214.8 

61434.8 

43507.6 

-1.3964 

-27357.4 

-0.5290 

1600 

9.4530 

14250.8 

62.2903 

85413.7 

62378.4 

43086.0 

-1-0023 

-27407. 7 

-0. 7784 

1700 

9.4878 

15197.8 

62.8644 

91671.7 

63325.4 

42670.2 

-0.6577 

-27454.7 

-0.9988 

1800 

9.5223 

16148.3 

63.4077 

97985. 5 

64275.9 

42260. 3 

-0.3545 

-27498. 7 

-1.1950 

1900 

9.5566 

17102.3 

63.9235 

104352.3 

65229.9 

41856. 3 

-0.0857 

-2 7539.9 

- 1.3709 

2000 

9.5907 

18059.6 

64.4145 

1 10769.4 

66187.2 

41458.0 

0.1542 

-27578.6 

-1.5293 

2100 

9.6246 

19020.4 

64. 8833 

1 17234. 5 

67148.0 

41065.6 

0.3689 

-27615.2 

-1.6729 

2200 

9.6584 

19984.6 

65.3318 

123745.4 

68112.2 

40679.0 

0. 5619 

-27650.2 

-1.8037 

2300 

9.6921 

20952. 1 

65.7619 

130300.2 

69079.7 

40298.1 

0.7371 

-27684.2 

-1.9231 

2400 

9.7257 

21923.0 

66.1751 

136897.2 

70050.6 

39923.0 

0.8957 

-2 7717 .8 

-2.0328 

25C0 

9.7592 

22897.2 

66.5728 

143534.7 

71024.8 

39553.6 

1.0405 

-27751.7 

-2.1338 

2600 

9.7927 

23874.8 

66.9562 

150211.3 

72002 .4 



-27786.6 

-2.2272 

2700 

9.8261 

24855. 8 

67.3264 

156925.5 

72983.4 



-2 7823.2 

-2.3138 

2800 

9.8594 

25840.0 

67.6844 

163676.2 

73967.6 



-27862.5 

-2.3942 

2900 

9.8927 

26827.6 

68.0309 

170462.0 

74955.2 



-27905.1 

-2.4693 

3000 

9.9260 

278 18.6 

68.3669 

177282. 0 

75946.2 



-27951.9 

-2.5394 

3 ICO 

9.9592 

28812.8 

68. 6929 

184135.1 

76940.4 



-28003.8 

-2 .6052 

3200 

9.9924 

29810.4 

69.0096 

191020.3 

77938.0 



-28061.5 

-2.6669 

3300 

10.0256 

30811.3 

69.3176 

197936.7 

78938.9 



-28125.6 

-2.7251 

3400 

10.0588 

31815.5 

69.6174 

204883. 5 

79943. 1 



-28197 . 1 

-2.7799 

35G0 

10.0919 

32823.1 

69.9094 

211859.9 

80950.7 



-28276.8 

-2.8318 

3600 

10. 1250 

33833.9 

70.1942 

218865. 1 

81961.5 



-28365.3 

-2.8809 

3 700 

10.1582 

34848.1 

70.4721 

225898.5 

82975.7 



-28463.3 

-2.9275 

3800 

10.1912 

35865.6 

70.7434 

232959.3 

83993.1 



-2857 1.5 

-2. 9718 

3900 

10.2243 

36886.3 

71.0085 

240047.0 

85013.9 



-28690.6 

-3.0140 

4000 

10.2574 

37910.4 

71.2678 

247160.8 

86038.0 



-28821.4 

-3.0543 

4100 

10.2905 

38937.8 

71.5215 

254300.4 

87065.4 



-28964.5 

-3.0928 

4200 

10.3235 

39968. 5 

71.7699 

261465.0 

88096.1 



-29120.6 

-3. 1297 

4300 

10.3566 

41002.5 

72.0132 

268654.2 

89130. 1 



-29290.5 

-3.1650 

44 C 0 

10.3896 

42039. 8 

72.2517 

275867.4 

90167.4 



-29462.0 

-3.1989 

4 SCO 

10.4226 

43080.4 

72.4855 

283104.3 

91208.0 



-29655. 8 

-3.2315 

4600 

10.4557 

44124.4 

72.7149 

290364. 4 

92252.0 



-29865.7 

-3.2629 

4700 

10.4887 

45171.6 

72.9402 

297647.2 

93299.2 



-30091. 1 

-3.2932 

4800 

10.5217 

46222. 1 

73.1613 

304952.3 

94349.7 



-30332.6 

-3.3225 

4900 

10.5547 

47275.9 

73.3786 

312279.3 

95403.5 



-30590.9 

-3. 3508 

5000 

10. 5877 

48333.0 

73.5922 

319627.9 

96460.6 



-30866.6 

-3.3782 

5100 

10.6207 

49393. 5 

73.8022 

326997.6 

97521.1 



-31157.6 

-3.4048 

5200 

10. 6537 

50457.2 

74.0087 

334388.2 

98584.8 



-31469.5 

-3.4306 

5300 

10.6867 

51 524.2 

74.2120 

341799.3 

9965 1. 8 



-31800.5 

-3.4557 

54C0 

10.7197 

52594.5 

74. 4120 

349230.5 

100722.1 



-32151. 7 

-3.4801 

5500 

10.7527 

53668,2 

74.6090 

356681.6 

101795.7 



-32523.4 

-3.50 39 

5600 

10.7857 

54745.1 

74. 8031 

364152.2 

102872. 7 



-32916.4 

-3.5271 

5700 

10.8137 

55825.3 

74. 9943 

371642.1 

103952.9 



-33331.3 

-3.5498 

5800 

10.8516 

56908.8 

75. 1827 

379151.0 

105036.4 



-33768. 7 

-3.5719 

5900 

10.8846 

57995. 6 

75.3685 

386678. 6 

106123.2 



-34229.2 

-3.5937 

6000 

10.9176 

59085.7 

75. 551 7 

394224.6 

107213. 3 



-34713.4 

-3.6149 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Li, 453.70° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(llO) Li Cl (gas); molecular weight, 42.397 


T, 

°K 

Cp, 

cal/mole °K 

cal/mole 

oo 

* T ’ 

cal/mole °K 

cal/mole 

H T' 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) ft 
cal/mole 

o 

iQ 

O 

$ 

A Hf, 
cal/mole 

'og.o/r 

0 


0 


0 

- 49965.9 

- 47763.0 


- 114361.4 


100 

6.9778 

695.3 

42.8478 

3589.5 

- 49270.7 

- 47533.7 

107.9285 

- 114659.8 

246.4629 

200 

7.4134 

1410.7 

47.7896 

8147.2 

-4 8555 .2 

- 47621.7 

55.9648 

- 114940.1 

121.0530 

298.15 

7.9492 

2165.9 

50.8546 

12996.4 

- 47800.0 

- 47800. 0 

38.8083 

- 115175.7 

79.6698 

300 

7.9576 

2180.6 

50.9038 

13090.5 

- 47785.3 

- 47803.8 

38.5922 

- 115179.8 

79.1492 

400 

8.3174 

2995.8 

53.2465 

18302.8 

- 46970.1 

- 48026.2 

29.8688 

- 115391.8 

58.1553 

a 500 

8.5406 

3839. 6 

55.1283 

23724.6 

- 46126.3 

- 49023.0 

24.5753 

- 115585.7 

45. 5366 

600 

8.6853 

4701.4 

56.6991 

29318.1 

-452 64.6 

-49 30 8.6 

20.9944 

- 115765.2 

37.1103 

700 

8.7850 

5575.2 

58.0459 

35057.0 

- 44390.8 

- 49573.2 

18.4220 

- 115931.8 

31.0825 

800 

8.8579 

6457.5 

59.2240 

40921.7 

- 43508.4 

- 49825.7 

16.4828 

- 116087.0 

26.5554 

900 

8.9139 

7346.2 

60.2706 

46897.4 

- 42619.7 

- 50073.3 

14.9668 

- 116232.2 

23.0297 

1000 

8.9590 

8239.9 

61.2122 

52972.3 

- 41726.0 

- 50316.6 

13.7480 

- 116368.5 

20.2057 

1100 

8.9967 

9137.7 

62.0679 

59137.0 

- 40828.2 

- 50556.2 

12.7461 

- 116497.2 

17.8925 

1200 

9.0292 

10039.1 

62.8521 

65383.5 

- 39926.9 

- 50792.5 

11.9072 

- 116619. 1 

15.9628 

1300 

9.0579 

10943.4 

63.5760 

71705.4 

- 39022.5 

- 51025.7 

11.1939 

- 116734.9 

14.3283 

1400 

9.0840 

11850.5 

64.2483 

78097.0 

- 38115.4 

- 51256.1 

10.5800 

- 116845.5 

12.9260 

1500 

9.1080 

12760.2 

64.8758 

84553.6 

- 37205.8 

- 51483.9 

10.0454 

- 116951.3 

11.7094 

1600 

9. 1304 

13672.1 

65.4643 

91070.9 

- 36293.8 

- 51709.0 

9.5755 

- 117052.9 

10.6441 

1700 

9.1516 

14586.2 

66.0185 

97645.3 

- 35379.7 

- 51931.6 

9.1592 

- 117150.6 

9.7032 

1800 

9.1718 

15502.4 

66.5422 

104273.6 

- 34463.5 

- 52151.8 

8.7875 

- 117244.9 

8.8662 

1900 

9.1912 

16420.5 

67.0386 

110952.8 

- 33545.4 

- 52369.6 

8.4536 

- 117336.2 

8.1167 

2000 

9.2101 

17340.6 

67.5105 

117680.5 

- 32625.3 

- 52585.0 

8.1519 

- 117424.8 

7.4417 

2100 

9.2284 

18262.5 

67.9603 

124454.2 

- 31703.4 

- 52798.2 

7.8778 

- 117511. 1 

6.8304 

2200 

9.2463 

19186. 3 

68.3901 

131271.9 

- 30779.7 

- 53009.1 

7.6274 

- 117595.6 

6.2744 

2300 

9.2638 

20111.8 

68.8015 

138131.6 

- 29854.2 

- 53217.7 

7.3981 

- 117678.6 

5.7663 

2400 

9.2811 

21039.0 

69.1961 

145031.6 

- 28926.9 

- 53424.0 

7.1869 

- 117760.5 

5.3003 

2500 

9.2981 

21968.0 

69. 5753 

151970.3 

- 27998.0 

- 53628.2 

6.9920 

- 117841.9 

4.8712 

2600 

9.3148 

22898.6 

69.9403 

158946.2 

- 27067.3 



- 117923.1 

4. 4749 

2700 

9.3314 

23830. 9 

70.2922 

165957.9 

- 26135.0 



- 118004.6 

4.1076 

2800 

9.3479 

24764.9 

70.6318 

173004.2 

- 25201.0 



- 118086.9 

3.7664 

2900 

9.3642 

25700.5 

70.9601 

180083.9 

- 24265.4 



- 118170.5 

3.4485 

3000 

9.3804 

26637.7 

71.2779 

187195.9 

- 23328.2 



- 118255.8 

3.1515 

3 ICO 

9.3965 

27576.6 

71.5857 

194339.1 

- 22389.3 



- 118343.3 

2.8735 

3200 

9.4125 

285 17.0 

71 . 8843 

201 512.7 

- 21448.9 



- 118433.3 

2.6127 

3300 

9.4284 

29459.1 

72.1742 

208715.7 

- 20506.8 



- 118526.3 

2.3675 

3400 

9 . 4443 

30402.7 

72.4559 

215947.3 

- 19563.2 



- 118622.8 

2.1366 

3500 

9.4601 

31347.9 

72.7299 

223206.6 

- 18618.0 



- 118723.1 

1.9186 

3600 

9.4758 

32294.7 

72.9966 

230493. 0 

- 17671.2 



- 118827.7 

1.7126 

3700 

9.4915 

33243.1 

73.2564 

237805.7 

- 16722.8 



- 118936.9 

1.5176 

3800 

9 . 5 C 71 

34193.0 

73.5098 

245144.1 

- 15772.9 



- 119051.0 

1.3326 

3900 

9.5227 

35144.5 

73.7569 

252507.5 

- 14821.4 



- 119170.5 

1.1570 

4000 

9.5383 

36097. 6 

73.9982 

259895. 3 

- 13868.4 



- 119295.7 

0.9899 

4100 

9.5538 

37052.2 

74.2339 

267306.9 

- 12913.7 



- 119427.0 

0.8309 

4200 

9.5693 

38008. 3 

74.4643 

274741.9 

- 11957.6 



- 119564.7 

0.6792 

4300 

9. 5848 

38966.0 

74.6897 

282199.6 

- 10999.9 



- 119709.3 

0.5345 

4400 

9. 6003 

39925.3 

74.9102 

289679.6 

- 10040.6 



- 119854.6 

0.3961 

4500 

9.6157 

40886.1 

75.1261 

297181.5 

- 9079.8 



- 120011.0 

0.2638 

4600 

9.6311 

41848.4 

75.3376 

304704.7 

- 8117.5 



- 120175.5 

0.1370 

4700 

9.6465 

42812.3 

75.5449 

312248.9 

- 7153.6 



- 120347.7 

0.0154 

4800 

9.66 19 

43777. 7 

75.7482 

319813.6 

- 6188.2 



- 120527.9 

- 0. 1012 

4900 

9.6772 

44744. 7 

75.9476 

327398.4 

- 5221.2 



- 120716.6 

- 0.2133 

5000 

9. 6925 

45713.2 

76.1432 

335003.0 

- 4252.8 



- 120914.0 

- 0.3211 

5 100 

9.7079 

46683. 2 

76.3353 

342626.9 

- 3282.7 



- 121119.0 

- 0.4248 

5200 

9.7232 

47654.7 

76.5240 

350269.9 

- 2311.2 



- 121334.5 

- 0.5247 

5300 

9.7385 

48627.8 

76. 7093 

357931. 6 

- 1338 . 1 



- 121559.7 

- 0.6210 

5400 

9.7538 

49602.4 

76.8915 

365611.7 

- 363.5 



- 121794.9 

- 0.7139 

5500 

9. 7691 

50578.6 

77.0706 

373309.8 

612.7 



- 122040.4 

- 0.8036 

5600 

9.7843 

51556.3 

77.2468 

381025. 7 

1590. 3 



- 122296.6 

- 0. 8903 

5700 

9,7596 

52535.5 

77.4201 

388759.1 

2569.5 



- 122563.8 

- 0.9741 

5800 

9. 8149 

53516.2 

77.5907 

396509.6 

3550.3 



- 122842.3 

- 1.0552 

5900 

9.8301 

54498.4 

77.7586 

404277. 1 

4532.5 



- 123132.5 

- 1.1338 

6000 

9.8454 

55482.2 

77.9239 

412061.2 

5516.3 



- 123434.6 

- 1.2099 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Li, 453.70° K. 
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TABLE III. - Continued. 'THERMO DYNAMIC PROPERTIES 


(ill) Li Cl (crystal, liquid)? molecular weight, 42.397 


1 ; 

°K 

r° 

L P i 

cal/mole °K 

Hf - H ° , a 
cal/mole 

c° 

* T > 

cal/mole °K 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A//f V, 

cal/mole 

lo 9| 0 Kf 

A Hf, 
cal/mole 

log io K 

0 


0 

0 

0 

- 99923.6 

- 97720.7 


- 164319. 1 


100 

6.637 

260.0 

3.806 

120.6 

- 99663.6 

- 97926.6 

209. 5248 

- 165052.7 

348.0591 

200 

10.310 

1145.8 

9.800 

814 . 2 

- 98777.8 

- 97844.4 

102.5406 

- 165162.7 

167. 6288 

298.15 

11.470 

2223.6 

14.170 

2001.2 

- 97700.0 

- 97700.0 

67.3672 

- 165075. 7 

108.2287 

300 

11.487 

2244.9 

14.241 

2027.4 

- 97678.7 

- 97697.2 

66.9255 

- 165073.2 

107.4825 

400 

12. 150 

3429.2 

17.644 

3628.4 

- 96494.4 

- 97550.5 

49.1458 

- 164916.1 

77.4323 

b 500 

12.721 

4673.0 

20.417 

5535.5 

- 95250.6 

- 98147.2 

38.4607 

- 164710.0 

59.4219 

600 

13.269 

5972.6 

22.785 

7698.4 

- 93951.0 

- 97995.0 

31.3160 

- 164451.6 

47.4319 

700 

13.806 

7326.4 

24.871 

10083. 3 

- 92597.2 

- 97779.6 

26.2220 

- 164138.2 

38.8825 

800 

14. 338 

8733.7 

26. 749 

12665. 5 

- 91189.9 

- 97507.2 

22.4111 

- 163768.5 

32.4837 

C 883 

14.777 

9942.0 

28. 186 

14946.2 

- 89981.6 

- 96284. 5 

19.9080 

- 161798.6 

28.2783 

883 

15.0 

14702.0 

33.577 

14946.2 

- 85221.6 

- 92470.9 

19.9080 

- 158639.8 

28.2783 

900 

15.0 

14957.0 

33.863 

15519.7 

- 84966.6 

- 92420. 1 

19.4784 

- 158579.0 

27.5413 

1000 

15 .0 

16457.0 

35.443 

18986.0 

- 83466.6 

- 92057.1 

17. 2384 

- 158109.1 

23.6961 

1100 

15.0 

17957.0 

36. 873 

22603.3 

- 81966.6 

- 91694.6 

15.4131 

- 157635.6 

20.5595 

1200 

15.0 

19457.0 

38.178 

26356.6 

- 80466.6 

- 91332.2 

13.8979 

- 157158.8 

1 7.9535 

1300 

15.0 

20957.0 

39.378 

30234.4 

- 78966.6 

- 90969.8 

12. 6206 

- 156679.1 

15.7550 

1400 

15.0 

22457.0 

40.490 

34229.0 

- 77466.6 

- 90607.4 

11.5306 

- 156196. 7 

13.8766 

1500 

15.0 

23957.0 

41.525 

38330.5 

- 75966.6 

- 90244.7 

10.5895 

- 155712.2 

12.2536 

1600 

15.0 

25457.0 

42.493 

42531.8 

- 74466.6 

- 89881.8 

9. 7693 

- 155225.7 

10.8378 

1700 

15.0 

26957.0 

43.402 

46826.4 

- 72966.6 

- 89518.5 

9.0485 

- 154737.5 

9.5925 

1800 

15.0 

28457.0 

44.260 

51211.0 

- 71466.6 

- 89154.8 

8.4105 

- 154248.0 

8.4892 

1900 

15.0 

29957.0 

45.071 

55677.9 

- 69966.6 

- 88790.8 

7.8420 

- 153757.4 

7.5051 

2000 

15.0 

31457.0 

45. 840 

60223.0 

— 68466. 6 

- 88426.3 

7.3324 

- 153266.1 

6.6222 

2100 

15.0 

32957.0 

46. 572 

64844.2 

- 66966.6 

- 88061.4 

6.8733 

- 152774.3 

5. 8260 

2200 

15 . 0 , 

34457.0 

47.270 

69537.0 

- 65466.6 

- 87696. 0 

6.4575 

- 152282.5 

5.1045 

2300 

15.0 

35957.0 

47.937 

74298. 1 

- 63966.6 

- 87330.1 

6.0797 

- 151791.0 

4.4479 

2400 

15.0 

37457.0 

48.575 

79123.0 

- 62466.6 

- 86963.7 

5. 7345 

- 151300.2 

3.8478 

2500 

15.0 

38957.0 

49.187 

84010.5 

- 60966.6 

- 86596.8 

5.4184 

- 150810.5 

3.2975 

2600 

15 . 0 , 

40457.0 

49.776 

88960.6 

- 59466.6 



- 150322.4 

2.7914 

2700 

15.0 

41957.0 

50.342 

93966.4 

- 57966.6 



- 149836.2 

2.3242 

2800 

15.0 

43457.0 

50.887 

99026.6 

- 56466.6 



- 149352.5 

1.8916 

2900 

15.0 

44957.0 

51.414 

104143.6 

- 54966.6 



- 148871.7 

1.4904 

3000 

15.0 

46457.0 

51.922 

109309.0 

- 53466 .6 



- 148394.2 

1.1170 

3100 

15.0 

47957.0 

52 . 414 

114526.4 

- 51966.6 



- 147920.5 

0. 7688 

3200 

15.0 

49457.0 

52.890 

119791.0 

- 50466.6 



- 147451.0 

0.4434 

3300 

15.0 

50957.0 

53.352 

125104.6 

- 48966.6 



- 146986.1 

0.1389 

3400 

15.0 

52457.0 

53.800 

130463.0 

- 47466.6 



- 146526.2 

- 0.1469 

3500 

15.0 

53957.0 

54.234 

135862.0 

- 45966.6 



- 146071.8 

- 0.4158 

3600 

15.0 

55457.0 

54.657 

141308.2 

- 44466.6 



- 145623.1 

- 0.6687 

3700 

15.0 

56957.0 

55.068 

146794. 6 

- 42966.6 



- 145180.6 

- 0.9072 

3800 

15.0 

58457.0 

55.468 

152321.4 

- 41466.6 



- 144744.7 

- 1.1326 

3900 

15.0 

59957. 0 

55.858 

157889.2 

- 39966.6 



- 144315. 7 

- 1.3456 

4000 

15 . 0 , 

61457.0 

56.237 

163491.0 

- 38466.6 



- 143894.0 

- 1.5477 

4100 

15.0 

62957.0 

56.608 

169135.8 

- 36966.6 



- 143479.8 

- 1.7390 

4200 

15.0 

64457.0 

56.969 

174812.8 

- 35466.6 



- 143073. 7 

- 1.9209 

4300 

15.0 

65957.0 

57.322 

180527. 6 

- 33966.6 



- 142676.0 

- 2.0938 

4400 

15.0 

67457.0 

57.667 

186277.8 

- 32466.6 



- 142280.6 

- 2.2583 

4500 

15.0 

68957.Q 

58.004 

192061.0 

- 30966.6 



- 141897.8 

- 2.4152 

4600 

15.0 

70457.0 

58.334 

197879.4 

- 2 9466.6 



- 141524.6 

- 2.5647 

4700 

15.0 

71957.0 

58.656 

203726.2 

- 27966.6 



- 141160.7 

- 2.7077 

4800 

15.0 

73457.0 

58.972 

209608.6 

- 26466.6 



- 140806.3 

- 2.8442 

4900 

15.0 

74957.0 

59.281 

215519.9 

- 24966.6 



- 140461.9 

- 2.9750 

5000 

15.0 

76457.0 

59.585 

221468.0 

- 23466.6 



- 140127.8 

- 3.0999 

5100 

15.0 

77957. 0 

59.882 

227441.2 

- 21966.6 



- 139802.9 

- 3.2199 

5200 

15.0 

79457.0 

60.173 

233442.6 

-2 0466.6 



- 139489.9 

- 3.3350 

5300 

15.0 

80957.0 

60.459 

239475.7 

- 18966.6 



- 139188.2 

- 3.4454 

5400 

15.0 

82457.0 

60.739 

245533.6 

- 17466.6 



- 138898.0 

- 3.5517 

5500 

15.0 

83957.0 

61.014 

251620.0 

- 15966.6 



- 138619. 7 

- 3.6538 

5600 

15.0 

85457.0 

61.284 

257733.4 

- 14466.6 



- 138353.5 

- 3.7522 

5700 

15.0 

86957.0 

61.550 

263878.0 

- 12966.6 



- 138100.0 

- 3.8467 

5800 

15.0 

88457.0 

61.811 

270046.8 

- 11466.6 



- 137859.2 

- 3.9379 

5900 

15.0 

89957.0 

62.067 

276238.3 

- 9966.6 



- 137631.6 

- 4.0259 

6000 

15.0 

91457.0 

62. 319 

282457.0 

- 8466.6 



- 137417.4 

- 4.1109 


°/ig refers to crystal state. 


change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point 
of Li, 453.70° K. 
c Melting point. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(112) (LiCl) 2 (gas)j molecular weight, 84.794 


l ; 

°K 

r° 

cal/mole °K 

H r ~ H o > 

cal/mole 

9 ° 

* T > 

cal/mole °K 

-{Ff-Hft), 

cal/mole 

H f> 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f y 
cal/mole 

log 10 Kf 

A Hf, 
cal/mole 

"> 9 ,o K 











100 

9.9198 

835.3 

53.9383 

4558.5 

- 147666.1 

- 144192.2 

316.2738 

- 278444.3 

593.3426 

200 

14.9750 

2104.1 

62. 5268 

1C401. 3 

- 146397.3 

- 144530.4 

158.5619 

- 279167.2 

288.7384 

298. 15 

17.2555 

3701 .4 

68.9946 

16869.3 

- 144800.0 

- 144800.0 

106.5300 

- 279551.4 

188.2531 

300 

17.2829 

3733.4 

69.1014 

16997 . 1 

- 144768.0 

- 144805.1 

105.8754 

- 279557.1 

186.9895 

400 

18.3159 

5519.5 

74.2329 

24173.6 

- 142981.9 

- 145094.0 

79.4813 

- 279825.2 

136.0544 

a 500 

18.8440 

7380.2 

78.3826 

31811.1 

- 141121.2 

- 146914.5 

63.5444 

-2 80040.0 

105.4668 

600 

19.1456 

9280.9 

81.8473 

39827.4 

- 139220.5 

- 147308.6 

52.8285 

- 280221.7 

85.0605 

700 

19.3327 

11205.5 

84.8137 

48164.0 

- 137295.9 

- 147660. 7 

45.1547 

- 280377.9 

70.4757 

800 

19.4563 

13145.4 

87.4038 

56777.7 

- 135356.0 

- 147990. 6 

39.3862 

- 280513.2 

59.5314 

900 

19.5421 

15095.6 

89.7007 

65635.0 

- 133405.8 

- 148312.9 

34.8896 

- 280630.7 

51.0153 

1000 

19.6040 

1 7053.0 

9 1.7630 

74710.0 

- 131448.4 

- 148629.4 

31.2844 

-2 80733.4 

44.1998 

1 100 

19.6500 

19015.8 

93.6337 

83981.3 

- 129485.6 

- 148941.5 

28. 3287 

- 280823.6 

38.6215 

1200 

19.6852 

20982.7 

95.3451 

93431.4 

- 127518.7 

- 149249.9 

25.8604 

- 280903.1 

33.9715 

1300 

19.7127 

22952.6 

96.9219 

103045.8 

- 125548.8 

- 149555.3 

23.7671 

- 280973.7 

30.0359 

1400 

19. 7345 

24925.0 

98.3836 

112812.0 

- 123576.4 

- 149857.9 

21.9698 

- 281036.7 

26.6617 

1500 

19.7522 

26899.4 

99.7457 

122719.2 

- 121602.0 

- 150158.2 

20.4087 

- 281093.2 

23.7367 

1600 

19.7667 

28875.4 

101.0210 

132758.2 

- 119626.0 

- 150456.4 

19.0398 

- 281144.2 

21.1769 

1700 

19.7787 

30852.7 

102.2197 

142920.9 

- 117648.7 

- 150752.5 

17. 8299 

- 281190.6 

18.9179 

18 OC 

19.7888 

32831.0 

103.3505 

153199.9 

- 115670.4 

- 151046.8 

16. 7521 

- 281233.1 

16.9095 

1900 

19.7974 

34810.4 

104.4207 

163588.9 

- 113691.0 

- 151339.4 

15. 7861 

- 281272.7 

15.1123 

2000 

19.8047 

36790.5 

105.4364 

174082.2 

- 111710.9 

- 151630.4 

14. 9152 

- 281309.9 

13.4946 

2100 

19. 8110 

38771.3 

106.4028 

184674.6 

- 109730.1 

- 151919.7 

14.1255 

- 281345.6 

12.0308 

2200 

19.8 164 

40752.7 

107.3245 

195361.3 

- 107748.7 

- 152207.5 

13.4058 

- 281380.6 

10.6998 

2300 

19.8212 

42734. 5 

108.2055 

206138.1 

- 105766.9 

- 152493.9 

12.7482 

- 281415.7 

9.4845 

2400 

19.8254 

44716.9 

109.0492 

217001.2 

- 103784.5 

- 152778.8 

12. 1436 

- 281451.7 

8.3703 

2500 

19.8291 

46699.6 

109.8586 

227946.8 

- 101801.8 

- 153062.3 

11. 5868 

- 28X489.6 

7.3451 

2600 

19.8324 

48682 .7 

110.6363 

238971.8 

- 99818.7 



- 281530.3 

6.3986 

2700 

19.8353 

50666. 1 

111.3849 

250073.1 

- 97835.3 



- 281574.6 

5.5221 

2800 

19,8379 

52649.7 

112.1063 

261247.9 

-9585 l .7 



- 281623.5 

4.7081 

2900 

19.8402 

54633.6 

112.8025 

272493.5 

- 93867.8 



- 281678.0 

3.9500 

3000 

19.8424 

56617.8 

113.4751 

283807.6 

- 91883.6 



- 281738.9 

3.2424 

3100 

19.8443 

58602. 1 

114.1258 

295187. 8 

- 89899.3 



- 281807.1 

2.5803 

3200 

19. 8460 

60586.6 

114.7558 

306632 . 1 

- 87914.8 



- 281883.6 

1.9594 

3300 

19. 8476 

62571.3 

115.3666 

318138.3 

- 85930.1 



- 281969. 1 

1.3759 

3400 

19.8490 

64556 . 1 

115.9591 

329704.8 

- 83945.3 



- 282064.5 

0.8266 

3500 

19.8504 

66541. 1 

116.5345 

341329.6 

- 81960.3 



- 282170.6 

0.3085 

3600 

19.8516 

68526.2 

117.0937 

353011.1 

- 79975.2 



- 282288.2 

- 0.1810 

3700 

19. 8527 

705 11.4 

117.6376 

364747.8 

- 77990.0 



- 282418.1 

- 0.6442 

3800 

19,8537 

72496.7 

118.1671 

376538.2 

- 76004.7 



- 282560.9 

- 1.0833 

3900 

19.8547 

74482.2 

118.6828 

388380.8 

- 74019.2 



- 282717.4 

- 1.5001 

4000 

19.8556 

76467.7 

119.1855 

400274.3 

- 72033.7 



- 282888.4 

- 1.8963 

4100 

19.8564 

78453. 3 

119.6758 

412217.5 

- 70048.1 



- 283074.6 

- 2.2733 

4200 

19.8572 

80438.9 

120. 1543 

424209.1 

- 68062.5 



- 283276.7 

- 2.6327 

4300 

19.8579 

82424.7 

120.6215 

436247.9 

- 66076.7 



- 283495.5 

- 2.9756 

4400 

19.8585 

84410.5 

121.0781 

448333.0 

- 64090.9 



- 283718.8 

- 3.3032 

4500 

19.8591 

86396.4 

121.5244 

460463.2 

- 62105.0 



- 2 83 967.4 

- 3.6165 

4600 

19. 8597 

88382.3 

121.9608 

472637.6 

- 60119.1 



- 284235.0 

- 3.9164 

4700 

19.8603 

90368.3 

122. 3880 

484855.1 

- 58133.1 



- 284521.2 

- 4.2038 

4800 

19.8608 

92354.4 

122.8061 

497114.8 

- 56147.0 



-2 84 826.5 

- 4.4796 

4900 

19.8613 

94340.5 

123.2156 

509416.0 

- 54160.9 



- 2 85151.6 

- 4.7444 

5000 

19.8617 

96326.7 

123.6169 

521757.7 

- 52174.8 



- 285497.1 

- 4.9989 

5100 

19.8621 

98312.8 

124.0102 

534139 . 1 

- 50188.6 



- 285861.1 

- 5.2437 

5200 

19.8625 

100299.1 

124.3959 

546559.5 

- 48202.3 



- 286249. 0 

- 5.4795 

5 300 

19.8629 

102285.3 

124.7742 

559018.0 

- 46216.1 



- 286659.2 

- 5.7066 

5400 

19.8633 

104271.7 

125.1455 

571514. 1 

- 44229.8 



- 287092.5 

- 5.9257 

5500 

19. 8636 

106258.0 

125.5100 

584046.9 

- 42243.4 



- 287549.5 

- 6.1371 

5600 

19.8639 

108244. 4 

125.8679 

596615.9 

- 40257.0 



- 288030.9 

- 6. 3413 

5700 

19.8642 

110230.8 

126.2195 

609220.3 

- 38270.6 



- 288537.3 

- 6.5386 

5800 

19.8645 

112217.2 

126. 5650 

621859.6 

- 36284.2 



- 289069.4 

- 6.7295 

5900 

19.8648 

114203.7 

126.9045 

634533.1 

- 34297.7 



- 289627.7 

- 6.9143 

6000 

19.8650 

116190.2 

127.2384 

647240.3 

- 32311.2 



- 290212.9 

- 7.0933 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Li, 453.70° K. ' 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(113) LIE (gas); molecular weight, 25.940 


r, 

°K 

C p, 

cal/mole °K 

h t -/y o- 

cal/mo!e 

S h 

cal/mole °K 

cal/mole 

H h 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

cal/mole 

(A H?) f , 
cal/mole 

tog 10 Kf 

AHf, 

cal/mole 

\og lQ K 

0 


0 


0 

- 81909.3 

- 79748.3 


- 136153.3 

— 

100 

6.9601 

694.4 

40.0486 

3310.4 

- 81214.9 

- 79519. 3 

177.7047 

- 136454. 2 

293.8827 

200 

7.0976 

1394.7 

44.8976 

7584.8 

- 80514.6 

- 79609. 8 

90.7901 

- 136776. 6 

144.6455 

298.15 

7.4839 

2109.3 

47.7996 

12142.1 

- 79800.0 

- 79800.0 

62.1255 

- 137083.2 

95.3964 

300 

7.4918 

2123.2 

47.8459 

12230.6 

- 79786.1 

- 79804. 1 

61.7647 

- 137088.6 

94.7768 

400 

7.8858 

2892.7 

50.0570 

17130.1 

- 79016.6 

- 80042. 5 

47.2123 

- 137356.0 

69.7880 

0 500 

8.1840 

3697.0 

51.8505 

22228.2 

- 78212.3 

- 81054.5 

38.4196 

- 137580.6 

54.7675 

600 

8.3973 

4526.7 

53 . 3626 

27490.9 

- 77382.6 

- 81353. 5 

32.5048 

- 137772.6 

44.7385 

700 

8.5511 

5374. 5 

54.6692 

32893.9 

- 76534.8 

- 81630.0 

28. 2648 

- 137940. 9 

37.5655 

800 

8.6650 

6235.6 

55.8189 

38419.5 

- 75673.7 

- 81893.2 

25.0743 

- 138091.7 

32.1795 

900 

8. 7520 

7106.6 

56.8447 

44053.6 

- 74802.7 

- 82150. 5 

22.5849 

- 138229.3 

27.9860 

1000 

. 8.8207 

7985.4 

57.7705 

49785.1 

- 73923.9 

- 82403. 1 

20.5871 

- 138356.7 

24.6280 

1100 

8.8765 

8870. 3 

58.6139 

55605- 0 

- 73039.0 

- 82651.7 

18.9476 

- 138475.9 

21.8781 

1200 

8.9231 

9760.4 

59.3883 

61505.6 

- 72148.9 

- 82896.8 

17.5773 

- 138588.6 

19.5846 

1300 

8.9630 

10654.7 

60.1042 

67480.7 

- 71254.6 

- 83138.9 

16.4142 

- 138695.7 

17.6424 

1400 

8.9978 

11552.8 

60.7697 

73524.7 

- 70356.5 

- 83378.2 

15. 4146 

- 138798.1 

15.9763 

1500 

9.0287 

12454.2 

61.3915 

79633.1 

- 69455.1 

- 83614.9 

14.5457 

- 138896.4 

14.5314 

1600 

9.0567 

13358.5 

61.9752 

85801.8 

- 68550.9 

- 83849.2 

13.7831 

- 138991.2 

13.2662 

1700 

9.0824 

14265.4 

62.5250 

92027.1 

- 67643.9 

- 84081.3 

13.1086 

- 139082.8 

12.1491 

1800 

9 . 1 C 62 

15174.9 

63.0448 

98305.8 

- 66734.4 

- 84311.1 

12.5072 

- 139171.7 

11.1555 

1900 

9.1285 

16086.6 

63. 5378 

104635.1 

- 65822.7 

- 84539.0 

11.9678 

- 139258.2 

10.2659 

2000 

9.1496 

17000.5 

64.0065 

111012.5 

- 64908.8 

- 84764. 7 

11.4811 

- 139342.6 

9.4648 

2100 

9.1698 

17916.5 

64.4534 

117435.7 

- 63992.8 

- 84988.6 

11.0395 

- 139425.3 

8.7396 

2200 

9.1891 

18834.5 

64. 8805 

123902.5 

- 63074.8 

- 85210.5 

10.6368 

- 139506.7 

8.0799 

2300 

9.2077 

19754.3 

65.2893 

130411.2 

- 62155.0 

- 85430.5 

10. 2684 

- 139587.1 

7.4772 

2400 

9.2258 

20676.0 

65.6816 

136959.9 

- 61233.3 

- 85648.7 

9.9297 

- 139666.9 

6.9244 

2500 

9.2433 

21599.5 

66.0586 

143547.0 

- 60309.9 

- 85865.0 

9.6174 

- 139746.6 

6.4155 

2600 

9.2605 

22524.6 

66.4214 

150171.1 

- 59384.7 



- 139826.6 

5.9455 

2700 

9.2773 

23451.5 

66.7713 

156830.8 

- 58457.8 



- 139907.2 

5. 5101 

2800 

9.2937 

24380.1 

67.1089 

163525.0 

- 57529.2 



- 139989.1 

5. 1056 

2900 

9.3099 

25310.3 

67.4354 

170252.3 

- 56599.0 



- 140072.5 

4.7287 

3000 

9.3259 

26242.1 

67.7512 

177011.7 

- 55667.3 



- 140158.0 

4.3767 

3100 

9.3417 

27175.4 

68.0573 

183802.2 

- 54733.9 



- 140246.0 

4.0473 

3200 

9.3573 

28110.4 

68.3541 

190622.8 

- 53798.9 



- 140336.9 

3.7382 

3300 

9.3727 

29046.9 

68.6423 

197472.7 

- 52862.4 



- 140431.1 

3.4477 

3400 

9.3880 

29984.9 

68.9223 

204351.0 

- 51924.4 



- 140529.0 

3.1741 

3500 

9.4032 

30924.5 

69.1947 

211256.9 

- 50984.8 



- 140631. 0 

2.9159 

3600 

9.4183 

31865.6 

69.4598 

218189.7 

- 50043.7 



- 140737.5 

2.6719 

3700 

9.4332 

32808.2 

69.7181 

225148.7 

- 49101.2 



- 140848.9 

2.4409 

3800 

9.4481 

33752.2 

69.9698 

232133.1 

- 48157. 1 



- 140965.5 

2.2219 

3900 

9.4629 

34697.8 

70.2154 

239142.4 

- 47211.5 



- 141087.6 

2.0139 

4000 

9.4776 

35644.8 

70.4552 

246176.0 

- 46264.5 



- 141215.8 

1.8162 

4100 

9.4923 

36593.3 

70.6894 

253233.3 

- 45316.0 



- 141350.2 

1.6279 

4200 

9 . 5 C 69 

37543.3 

70.9183 

260313.7 

- 44366.0 



- 141491.3 

1.4484 

4300 

9.5215 

38494 . 7 

71.1422 

267416.8 

- 43414.6 



- 141639.4 

1.2771 

4400 

9.5360 

39447.6 

71.3613 

274542.0 

- 42461.8 



- 141788.5 

1.1135 

45 C 0 

9.5504 

40401.9 

71.5757 

28 1688.9 

- 41507.4 



- 141948.9 

0.9569 

4600 

9.5648 

41357.6 

71.7858 

288857.0 

- 40551.7 



- 142117.6 

0. 8069 

4700 

9.5792 

42314.8 

71.9916 

296045.9 

- 39594.5 



- 142294.1 

0.6632 

4800 

9.5935 

43273.5 

72.1935 

303255.2 

- 38635.8 



- 142479.0 

0.5253 

4900 

9 . 6 C 78 

44233.5 

72.3914 

310484.5 

- 37675.8 



- 142672. 4 

0.3928 

5000 

9.6221 

45 195.0 

72.5857 

317733.4 

- 36714.3 



- 142874.7 

0.2654 

51 C 0 

9.6364 

46158.0 

72.7764 

325001.5 

- 35751.3 



- 143084.9 

0.1429 

5200 

9.6506 

47122.3 

72.9636 

332288.5 

- 34787.0 



- 143305. 7 

0.0249 

5300 

9.6648 

48088.1 

73. 1476 

339594. 1 

- 33821.2 



- 143536.3 

- 0.0888 

5400 

9.6790 

49055.3 

73. 3284 

346917.9 

- 32854.0 



- 143777.2 

- 0. 1985 

5500 

9.6932 

50023.9 

73.5061 

354259.7 

- 31885.4 



- 144028.5 

- 0.3044 

5600 

9.7073 

50993.9 

73. 6809 

361619.0 

- 30915.4 



- 144290.7 

- 0.4067 

5700 

9.7214 

51965.4 

73 . 8528 

368995. 7 

- 29944.0 



- 144564 . 1 

- 0. 5056 

5800 

9.7355 

52938.2 

74.0220 

376389.5 

- 28971.1 



- 144849.0 

- 0.6012 

5900 

9.7496 

53912. 5 

74.1886 

383800.1 

- 27996.9 



- 145145.6 

- 0.6938 

6000 

9.7637 

54888.1 

74.3525 

391227. 1 

- 27021.2 



- 145454.3 

- 0.7835 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Li, 453.70° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(114) LIP (crystal, liquid); molecular weight, 25.940 


r* 

°K 

C P> 

cal/mole °K 

col/mole 

CO 

’■’7" ’ 

cal/mole °K 

cal/mole 

H T' 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

O 

0 

4 * 

A Hf, 
cal/mole 

'°*\ 0 K 

G 


0 

0 

0 

-147844.3 

- 145683. 3 


-202088. 3 


ICO 

3. 065 

82.6 

1 . 0995 

2 7.4 

-147761 . 7 

-14G066. 1 

314. 6237 

-203001.0 

430. 8017 

200 

7.8 34 

657.9 

4.8946 

321.0 

-147186.4 

-146281.5 

154. 8999 

-203448.3 

208.7553 

2 9 fl . lb 

10.011 

1544.3 

8.4713 

981.4 

-146300.0 

-146300.0 

102.2742 

-203583.2 

135.5452 

30C 

10.042 

1562.9 

8.582 

1011.7 

- 146281.4 

- 146 299.3 

101.6235 

-203583.9 

134.5355 

400 

11. 142 

2627.1 

1 1 . 636 

2027.3 

-145217.2 

-146243. 1 

74. 9844 

-203556. 6 

97.5601 

b 5C0 

11.831 

3777.8 

14.201 

3322.7 

-144066. 5 

-146908 .7 

58.9752 

-203434.8 

75.3231 

600 

12.336 

4987. 1 

16.404 

4855.3 

-142857.2 

-146828. 1 

48.2759 

-203247.2 

60.5095 

700 

12. 770 

6242. 7 

18.339 

6594.6 

-141601.6 

-1 46696 .8 

40.6390 

-203007.7 

49.9397 

800 

13.200 

7541.1 

20.072 

8516.5 

-140303.2 

-146522.6 

34.9173 

-202721.2 

42.0225 

900 

13.677 

8884 .7 

21.654 

10603.9 

-138959. 6 

- 146 30 7.4 

30.4730 

-202386. 2 

35.8742 

100C 

14.239 

10279.3 

23.123 

12843.7 

-137565.0 

-146044.2 

26. 9233 

-201997.7 

30.9643 

1100 

14.921 

11735.8 

24.511 

15226.3 

- 136 108.5 

-145721.2 

24.0250 

-201545.4 

26. 9554 

c 1 121. 3u 

15.085 

12055.3 

24.798 

15750.7 

-135788.9 

- 145639. 3 

23.4637 

-201392.4 

26.1778 

1121.30 

15.51 

18526.4 

30.569 

15750. 7 

-129317.9 

-139110.3 

23.4637 

-1 94880.8 

26.1778 

1 2CO 

15.51 

19745.9 

31.621 

18199.3 

-128098.4 

- 138846.3 

21.6983 

-194538.0 

23.7056 

1300 

15.51 

21298.0 

32.8625 

21423.3 

-126546.3 

-138430.6 

19.7558 

-193987.4 

20.9839 

1400 

15.51 

22849.0 

34.0120 

24767.8 

-124995.3 

-138016.9 

18.0961 

-193436.8 

18.6578 

1 500 

15.51 

24400.0 

35.0820 

28223. 1 

-123444.3 

-137604.0 

16.6618 

-192885.5 

16.6476 

1600 

15.51 

2595 1.0 

36.0830 

31781.9 

-121893.3 

-137191.6 

15. 4106 

-192333.6 

14.8937 

1700 

15.51 

27502.0 

37.0233 

35437.6 

-120342. 3 

-1 36779.6 

14.3100 

-191781.2 

13. 3505 

1 800 

15. 51 

29053.0 

37.9098 

39184. 7 

-118791. 3 

-136368.0 

13.3345 

-191228.5 

11.9828 

1900 

15.51 

30604.0 

38.7484 

43018.0 

-11/240.3 

-135956.5 

12.4644 

-190675.8 

10.7626 

2000 

15.51 

32155.0 

3 9. 544 C 

46933.0 

-115689.3 

-135545*2 

11.6838 

-190123. 1 

9.6676 

2100 

15.51 

33706.0 

40.3007 

50925. 5 

-114 138.3 

-135134.0 

10.9796 

-189570.8 

8.6797 

2200 

15 .51 

35257.0 

41.0223 

54992.0 

- 112587. 3 

-134722.9 

10. 3412 

-189019. 1 

7.7843 

2300 

15.51 

36808.0 

41.7117 

59128.9 

-111036.3 

-134311.8 

9. 7604 

-188468.3 

6.9691 

2400 

15.51 

38359.0 

42. 3718 

63333. 3 

-109485 .3 

-1 33900.6 

9.2293 

-187918.9 

6.2240 

2500 

15.51 

39910.0 

43.0049 

67602.4 

-107934. 3 

-133489.4 

8.7424 

-187371.0 

5.5405 

2600 

15.51 

41461.0 

43.6133 

71933.5 

-106383.3 



-186825.2 

4.9115 

2700 

15.51 

43012.0 

44. 19 8 0 

76324. 3 

-104832.3 



-186281 .7 

4.3307 

2800 

15.51 

44563.0 

44. 762 7 

80772.5 

-103281.3 



-185741. 1 

3.7930 

2900 

15.51 

46114.0 

45.3069 

8 52 76. 1 

-101730.3 



-185203.8 

3. 2938 

3000 

15.51 

47665.0 

45.8328 

39833. 3 

-100179.3 



-184670.1 

2. 8292 

3100 

15.51 

49216.0 

46. 341 3 

94442. 1 

-98628.3 



-184140.4 

2.3959 

3200 

15.5 1 

50767. 0 

46*8337 

9 9101.0 

-97077.3 



-183615. 3 

1*9908 

3300 

15.51 

52318.0 

47.3110 

103808.3 

-95526.3 



-IB 3094 • 9 

1.6113 

3400 

15. 51 

53869.0 

47.7740 

108562.7 

-93975. 3 



-182579.9 

1.2552 

3500 

15.51 

55420.0 

48.2236 

113362.7 

-92424.3 



-182070. 5 

0.9204 

3600 

15.51 

56971.0 

48.6606 

118207.0 

-90873. 3 



-181567.1 

0.6050 

3 7GG 

15. 51 

58522.0 

49.0855 

123094. 4 

-89322. 3 



-181070.0 

0.3075 

3 8CC 

15.51 

60073.0 

49.4991 

128023.7 

-87771.3 



-180579. 7 

0.0265 

3900 

15.5 1 

61624. 0 

49. 902C 

1 32993.9 

-66220.3 



-180096.4 

-0.2395 

400 0 

15.51 

63175.0 

50.2947 

136003.8 

-84669.3 



-179620.5 

-0.4914 

4 1 c 0 

15 .5 1 

64 726.0 

50.6777 

14 30 52 . 5 

-83118.3 



-179152.5 

-0.7305 

4? OC 

15 .5 1 

66277.0 

51.0514 

148139.0 

-81567.3 



-178692.5 

-0.9576 

4300 

15.51 

67828.0 

51.4164 

153262. 5 

-80016 .3 



-178241.1 

-1.1735 

4400 

15.5 1 

69379.0 

51. 7730 

158422.0 

-78465.3 



-177792.0 

-1.3791 

4500 

15.51 

70930.0 

52. 1215 

163616.8 

-76914.3 



-177355.8 

-1.5751 

4600 

15.51 

72481.0 

52.4624 

168846. 1 

-75363.3 



-176929.2 

-1.7621 

4 70 C 

15.51 

74032.0 

52. 7960 

174109.1 

-73812.3 



-176511. 9 

-1 . 9408 

48 00 

15.51 

75583.0 

53. 1225 

1 79405.1 

-72261 .3 



-176104.4 

-2.1116 

4900 

15.51 

77134.0 

53.4423 

184733.3 

-70710.3 



-175706.9 

-2.2750 

5000 

15.51 

78685. 0 

53.7557 

190093. 3 

-69159.3 



-175319.7 

-2.4316 

6 100 

15.51 

80236.0 

54.0628 

195484.3 

-67608.3 



-174941.8 

-2.5816 

52 00 

15.51 

81787.0 

54.3640 

200905 .7 

-66057.3 



-174576.0 

-2. 7257 

5300 

15.51 

83338.0 

54.6594 

206356.9 

-64506. 3 



-174221.4 

-2.8639 

54 CO 

15.51 

8 4889. 0 

54.9493 

21 18 37.4 

-62955. 3 



-173878. 4 

-2.9968 

5 5 00 

15.5 1 

86440. 0 

55.2339 

21 7346.6 

-61404.3 



-173547.4 

-3.1247 

560C 

15. 51 

87991.0 

55. 51 34 

222884.0 

-59853. 3 



-173228.6 

-3.2477 

5 700 

15.5 1 

89542.0 

55. 7879 

226449.1 

-58302. 3 



-172922. 4 

-3.3662 

5800 

16.51 

91093.0 

56.0577 

234041.4 

-56751.3 



- 172629.1 

-3.4804 

6900 

15.51 

92644.0 

56.3226 

239660.5 

-55200.3 



-172349.0 

-3. 5906 

6000 

15.51 

94195.0 

56.5835 

245305.8 

-53649.3 



-1 72082.4 

-3. 6969 


°Hq refers to crystal state. 


change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point 
of Li, 453.70° K. 
c Melting point. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(115) (L1F) 2 (gas)} molecular weight, 51.880 


Formation from assigned Formation from 


7; 


H f ~ H C), 

s h 

1 

£ 

■ 


reference 

elements 

gaseous < 

jtoms 

°K 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A Hf)f, 

log - „ K f 

A Hf t 

•og, n K 







cal/mole 


cal/mole 












0 

100 

8.9212 

811.7 

49.3501 

4123.3 

-223473.5 

-220082.3 

482.0945 

-333952.2 

714.4505 

200 

13.3361 

1927.6 

56.9045 

9453.3 

-222357.6 

-220547.9 

241.4056 

-334881.5 

349.1164 

298.15 

16.0654 

3385.2 

62. 7978 

15337.9 

-220900.0 

-220900. 0 

162.0146 

-335466.4 

228.5565 

300 

16.1C13 

3415.0 

62.8973 

15454.2 

-220870.2 

-220906.1 

16 1.3160 

-335475.2 

227.0401 

400 

17 .5 122 

5103.2 

67.7443 

21994.5 

-219182.0 

-221233.8 

120.7591 

-335860.8 

165.9106 

a 500 

18. 2798 

6896.4 

71. 7425 

28974.9 

-217388.8 

-223073.2 

96.5013 

-336125.5 

129.1970 

600 

18. 7330 

8748.9 

75.1187 

36322.4 

-215536.3 

-223478.2 

80.2372 

-336316.4 

104.7045 

700 

19.0198 

10637.5 

78.0296 

43983. 2 

-213647.7 

-223838.0 

68.5998 

-336459.9 

87.2012 

800 

19.2118 

12549.7 

80.5826 

51916.4 

-211735.5 

-224174. 4 

59.8584 

-336571.4 

74.0687 

900 

19.3461 

14478.0 

82.8536 

60090.3 

-209807.2 

-224502.9 

53.0492 

-336660. 4 

63. 8515 

1000 

19.4435 

16417.7 

84.8973 

68479.6 

-207867.5 

-224825.8 

47.5939 

-336733.0 

55.6758 

1100 

19.5164 

18365.9 

86.7540 

77063.5 

-205919.3 

-225144. 8 

43.1243 

-336793.2 

48.9853 

1200 

19.5723 

20320.4 

88.4547 

85825.2 

-203964.8 

-225460.6 

39. 39 44 

-336844.0 

43.4089 

1300 

19.6160 

22279.9 

90.0231 

94750.1 

-202005.3 

-225773.9 

36.2334 

-336887.5 

38.6898 

1400 

19.6509 

24243.3 

91.4781 

103826.0 

-200041.9 

-226085.2 

33.5209 

-336925.0 

34.6443 

1500 

19.6791 

26209.9 

92.8349 

113042.4 

-198075.3 

-226394. 8 

31.1664 

-336957.9 

31.1379 

1600 

19.7023 

28179.0 

94.1057 

122390. 1 

-196106.2 

-226702.9 

29.1033 

— 3369B6. 9 

28.0695 

1700 

19.7216 

30150.2 

95. 3007 

131861.0 

-194135.0 

-227009.7 

27.2807 

-337012.9 

25.3619 

1800 

19.7378 

32123.2 

96.4285 

141448.0 

-192162.0 

-227315.4 

25.6583 

-337036.5 

22.9549 

1900 

19.7515 

34097.7 

97.4960 

151144.7 

-190187.5 

-227620.0 

24.2048 

-337058.5 

20.8011 

2000 

19.7632 

36073.4 

98.5094 

160945.4 

-188211.8 

-227923.7 

22.8952 

-337079.4 

18.8627 

2100 

19.7733 

38050.3 

99.4739 

170845.0 

- 186234.9 

-228226.5 

21- 7085 

-337100.0 

17.1087 

2200 

19.7821 

40028. 1 

100.3940 

180838.7 

-184257.2 

-228528.4 

20.6279 

-337120.8 

15.5140 

2300 

19.7898 

42006.7 

101.2735 

190922.4 

-182278.5 

-228829.5 

19.6406 

-337142.7 

14.0580 

2400 

19.7965 

43986.0 

102.1159 

201092.2 

-180299.2 

-229129.9 

18.7338 

-337166.4 

12.7232 

2500 

19.8C24 

45965.9 

102.9242 

211344.5 

-178319.3 

-229429.5 

17.8988 

-337192.7 

11.4951 

2600 

19.8077 

47946.4 

103.7009 

221676. 0 

-176338.8 



; -337222.5 

10.3613 

2700 

19.8124 

49927.5 

104.4486 

232083.7 

-174357.8 



-337256.7 

9.3115 

2800 

19.8166 

5190B.9 

105.1692 

242564.8 

-172376.3 



-337296.0 

8. 3365 

2900 

19.8204 

53890.8 

105.8646 

253116.7 

-170394.4 



-337341.4 

7.4286 

3000 

19.8238 

55873.0 

106.5366 

263736.9 

-168412.2 



-337393.8 

6.5812 

3100 

19.8269 

57855.5 

107.1867 

274423.3 

-166429.7 , 



-337454.0 

5.7883 

3200 

19.8297 

59838.4 

107.8162 

285173.6 

-164446.9 



-337522.8 

5.0448 

3300 

19.8323 

61821.5 

108.4265 

295985.9 

-162463.8 



-337601.0 

4.3462 

3400 

19.8346 

63804.8 

109.0186 

306858.3 

-160480.4 



-337689.6 

3.6886 

3500 

19.8367 

65788.4 

109.5935 

317789.0 

-158496.8 



-337789.2 

3. 0683 

3600 

19.8387 

67772.1 

110.1524 

328776.5 

-1565 13. 1 



-337900.6 

2.4824 

3700 

19.8405 

69756. 1 

110.6960 

339819.0 

-154529.1 



-338024.6 

1.9279 

3800 

19.8422 

71740.2 

111.2251 

350915.2 

-152545.0 



-338161.7 

1.4024 

3900 

19.8437 

73724.5 

111.7405 

362063.6 

-150560. 7 



-338312.9 

0.9036 

4000 

19.8451 

75709.0 

112.2430 

373262.8 

-148576.2 



-338478.3 

0.4295 

4100 

19.8464 

77693.5 

112.7330 

384511.7 

-146591.7 



-338660.0 

-0. 0216 

4200 

19.8477 

79678.3 

113.2113 

395809.0 

-144607.0 



-338857.4 

-0.4515 

4300 

19.8488 

81663.1 

113.6783 

407153.6 

-142622.1 



-339071.7 

-0. 8617 

4400 

19.8499 

83648.0 

114.1346 

418544.4 

-140637.2 



-339290.7 

-1.2534 

4500 

19.8509 

85633. 1 

114.5807 

429980.2 

-138652.2 



-339535.1 

-1.6281 

4600 

19.8518 

87618.2 

115.0170 

441460.2 

-136667.0 



-339798.8 

-1.9867 

4700 

19.8527 

89603.4 

115.4440 

452983.3 

-134681.8 



-340081.1 

-2. 3303 

4800 

19.8535 

91588.7 

115.8620 

464548.7 

-132696.5 



-340382.8 

-2.6599 

4900 

19.8543 

93574.1 

116.2713 

476155.4 

-130711.1 



-340704.3 

-2.9763 

5000 

19.8550 

95559.6 

116.6724 

487802. 7 

-128725. 6 



-341046.5 

-3.2803 

5100 

19.8557 

97545. 1 

117.0656 

499489.6 

-126740.1 



-341407.2 

-3.5728 

5200 

19.8563 

99530.7 

117.4512 

511215.5 

-124754.5 



-341791.9 

-3.8542 

5300 

19.8569 

101516.4 

117.8294 

522979.6 

-122768.8 



-342199.0 

-4 . 1254 

5400 

19.8575 

103502.1 

118.2006 

534781.2 

-120783.1 



-342629.4 

-4.3869 

5500 

19.8581 

105487.9 

118.5650 

546619. 5 

-118797.3 



-343083.5 

-4.6392 

5600 

19.8586 

107473.7 

118.9228 

558494.0 

-116811.5 



-343562. 2 

-4.8828 

5700 

19.8591 

109459.6 

119.2743 

570403.9 

-114825.6 



-344065.9 

-5.1182 

5800 

19.8595 

111445.5 

119.6197 

582348.6 

-112839.7 



-344595.4 

-5.3458 

5900 

19.8600 

113431 .5 

119.9592 

594327.6 

-110853.7 



-345151.2 

-5.5660 

6000 

19.8604 

115417.5 

120.2930 

606340.2 

-108867.7 



-345733.9 

-5.7793 


■'A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

Li, 453.70° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(116) (LiF) 3 (gas)j molecular weight, 77.820 


T, 

°K 

6 °- 

cal/mole °K 

H T ~ H 0' 
cal/mole 

C° 

°r> 

cal/mole °K 

cal/mole 

H r> 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

iog , 0 Kf 

AHf , 
cal/mole 

o 

O 

G 


0 


0 

-349455.2 

-342972.2 


-512187.2 


100 

10.9998 

864.6 

53.9469 

4530. 1 

-348590. 6 

-343503.7 

7 47.9952 

-514308.7 

1098.5292 

200 

16.9245 

2 2 85 .9 

63. 5628 

10426.6 

-347169.3 

- 344454 • 7 

37 2. 2421 

-5 15955. 2 

533.8034 

298. 1 5 

20.9917 

4155.2 

71 . 1 13C 

1 7047. 1 

-345300.0 

-345300.0 

248.2023 

-517149.7 

348.0151 

300 

21.0583 

4194. 1 

71.2431 

17178.8 

-34526 1. 1 

-3453 14 .9 

246.6413 

-517168.5 

345. 6776 

400 

24.0569 

6460.9 

77. 7432 

246 36* 4 

-342994.3 

-346072.0 

183.6912 

-518012.5 

251.4184 

a sec 

26.1 726 

8981.2 

83. 3584 

32698.0 

-340474.0 

-349000. 7 

145.7411 

-5185 79.0 

194.7846 

600 

27.5736 

11673.0 

88.2623 

4 1 28 4. 4 

-337782.2 

-349695. 0 

120.2932 

-518952.3 

156.9942 

7 00 

28.5365 

14461.4 

92. 5896 

50331.3 

-334973.8 

-350259. 3 

102.0830 

-519192.2 

129. 9851 

800 

29. 2 163 

17370.9 

9 6 .44 7 C 

59786.7 

-332084.3 

-350742.6 

88. 4052 

-519338.2 

109. 720 7 

900 

29. 7099 

2031 8. 5 

99.9181 

6 96 07 . 9 

-329136.7 

-351180.2 

77. 7526 

-51 9416.5 

93.9561 

1000 

30.0775 

23308.7 

103.0683 

79759.6 

-326146.5 

-351584.0 

69.2203 

-519444.7 

81.3431 

1100 

30.3578 

26331. 1 

105.9487 

90212.5 

-323124.1 

-351962.2 

62.2318 

-519434.9 

71.0233 

1200 

30.5758 

29378.2 

108. 5999 

100941.7 

-320077.0 

-352320. 7 

56.4019 

-519395.9 

62.4238 

1 30C 

30.7484 

32444.7 

111.0544 

1 1 1926.0 

-317010.5 

- 352663. 4 

5 1. 4634 

-519333. 7 

55.1460 

1400 

30.3372 

35526. 7 

113.3333 

123146.9 

-313928.5 

-352993.4 

47.2273 

-519253.2 

48.9125 

1 50C 

31.0C05 

38621. 3 

115.4733 

134588.7 

-310833.9 

-353313.1 

43.5520 

-519157.7 

43. 5093 

1600 

31 . 0940 

41726.2 

117.4771 

146237.2 

-307729.0 

-353624. 1 

40.3331 

-519050.0 

38. 7824 

1 7 CO 

31.1721 

44839.6 

119.3646 

1 58080.2 

-304615.6 

-353927.7 

37.4908 

-518932.4 

34.6125 

1 800 

31.2380 

47960. 2 

121.1483 

1 70106.7 

-301495.0 

-354225 . 1 

34.9619 

-518806.8 

30.9068 

1900 

31.2940 

51086.9 

122.8388 

182306. 8 

-298368.3 

-3545 17.1 

32.6976 

-518674.8 

27.5920 

20 .C 

31.3420 

54218.7 

124.4452 

194671 . 7 

-295236.5 

-354804.4 

30. 6584 

-5 18538. 0 

24.6095 

2100 

31. 3835 

57355. 1 

125 .9754 

207193. 3 

-292100. 1 

-355087.4 

28.8115 

-518397. 7 

21.9117 

2200 

31.4196 

60495.3 

127. 4362 

219864. 4 

-288959.9 

-355366.8 

27.1307 

-518255.4 

19.4599 

230C 

31.45 12 

63638.8 

128.8336 

232678.4 

-285816.4 

-355642.8 

25. 5958 

-518112.6 

1 7,2219 

2400 

31.4790 

66785.4 

130.1727 

245629.2 

-282669.8 

-355915.8 

24.1868 

-5 17970. 6 

15.1709 

2 500 

31.5035 

69934. 5 

131.4583 

2 58711.2 

-279520.7 

-356186.0 

22.8902 

-517830.9 

13.2846 

2600 

31.5254 

73086.0 

132.694 3 

271919.2 

-276369.2 



-517694.9 

11.5438 

2700 

31.5448 

76239.5 

133.3845 

235248.5 

-2732 15 .7 



-5 17564.0 

9.9323 

2800 

31.5623 

79394.9 

135.0320 

298694.7 

-270060.3 



-517439.8 

8.4364 

2900 

31.5780 

82551 .9 

1 36. 1398 

312253.6 

— 266903. 3 



-517323. 7 

7.0439 

3000 

31.5922 

85710.5 

137.2106 

325921.4 

-263744.7 



-517217.1 

5. 7446 

3100 

31.6050 

88870.3 

138.2467 

339694. 6 

-260584.9 



-517121.3 

4.5293 

32C0 

31.6167 

92031 .4 

139.2504 

353569.7 

-257423. 8 



-517037.8 

3.3901 

3300 

31.6273 

95193.6 

140.2234 

367543.6 

-254261.6 



-516967.5 

2.3202 

3400 

31.6371 

9^356.9 

141 . 1677 

381613.4 

-251098.3 



-516912 . 1 

1.3133 

3500 

31 . 6460 

101521.0 

142.0849 

39^776.3 

-247934.2 



-516872 . 7 

C.36^1 

3600 

31.6541 

104686.0 

142.9766 

410029.5 

-244769.2 



-516850.5 

-C. 5324 

3 700 

31.6617 

107851.8 

143.8439 

424370.8 

-241603.4 



-516846. 5 

-1. 3804 

3800 

31 . 6636 

111018.4 

144.6884 

438797.6 

-238436.9 



-516862.0 

-2.1837 

3900 

31.6751 

114185.5 

145. 51 i 1 

453307.7 

-235269. 7 



-516898.0 

-2.9459 

4000 

31.6810 

117353.3 

146.3131 

467899.1 

-232101.9 



-516955.6 

-3.6701 

4100 

31.6865 

120521 . 7 

147.0955 

432569.7 

-228933. 5 



-517036.0 

-4.3590 

4 2 CC 

31.6917 

123690.6 

147. 8591 

497317.6 

-225764.6 



-517140.3 

-5.0152 

4 300 

31.6964 

126860. 1 

148.6049 

512140.9 

-222595 .2 



-517269. 5 

-5.6411 


31.7009 

130029.9 

149. 3336 

527038.0 

-219425 .3 



-51 7405.6 

-6.2386 

4 500 

31.7051 

1 332 GO . 2 

150.0461 

542007. 1 

-216255.0 



-517579.4 

-6. 8098 

4600 

31.7090 

136370.9 

L50.743C 

557046.7 

-213084.3 



-517782.0 

-7.3563 

4 700 

31.7126 

139542.0 

151.4249 

572155. 2 

-209913. 2 



-518012.2 

-7.8798 

4800 

31.7161 

142713.4 

152.0926 

587331.2 

-206741.8 



-518271.2 

-8.381 7 

4900 

31.7193 

145885.2 

152. 7466 

602573.3 

-203570.0 



-518559.8 

-8. 8634 

5000 

31 . 7223 

149057.3 

153. 3875 

617880.1 

-200397.9 



-518879.2 

-9.3261 

5 1 CO 

31 . 7252 

152229.7 

154.015/ 

633250.3 

-197225.5 



-519226.1 

-9.7709 

5200 

31.7279 

1 55402.3 

154.6313 

648682.8 

-194052.9 



-5 19608.9 

- 10. 1989 

5 300 

31.7304 

158575. 3 

155.236 1 

664176. 3 

-19C880.0 



-520025.3 

-10.6111 

5400 

31.7328 

161748.4 

155.8293 

6 79729. 7 

-187706.8 



-520476.2 

-1 1 . 0084 

5 5 C 0 

31.7351 

164921.8 

156.4116 

695341.8 

- 184533.4 



-520962.7 

-11.3915 

5600 

31. 7373 

168095. 4 

156 .9834 

711011 .6 

-181359.8 



-521485.8 

-11. 7614 

5700 

31. 7393 

171269.3 

157. 5452 

7 267 38. 1 

-178 185.9 



-522046.4 

-12.1186 

^8C0 

31 . 7412 

174443.3 

158.0972 

742520.3 

-175011.9 



-522645.4 

-12.4639 

5900 

31.7431 

1 77617.5 

158.6398 

753357.2 

-171837.7 



-523283.9 

- 12. 7979 

6000 

31.7448 

180791.9 

159.1733 

774248. 0 

-168663.3 



-523962.6 

-13.1211 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Li, 453.70° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(117) LiH (gas); molecular weight, 7.948 


r, 

°K 

cal/mole °K 

H T H o> 
cal/mole 

c° 

^ T > 

cal/mole °K 

cal/mole 

H T i 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

o 

lO 

5 

A Hf, 
cal/mole 

iog io K 

0 


0 


0 

31544.3 

33662.4 



-56016.0 


ICO 

6.9645 

688.8 

33. 185C 

2629. 7 

32233.1 

33853. 8 

-69. 7780 

-56320.8 

119.4780 

200 

6.9837 

1385.9 

38.0162 

6217.3 

32930.2 

33808.8 

-32.7858 

-56617.3 

57.0112 

298.1b 

7.1057 

2076. 1 

40. 8224 

10095.1 

33620.4 

33620.4 

-20.6511 

-56902.4 

37.4004 

300 

7.1094 

2089.3 

40.8664 

10170.6 

33633.6 

33616.2 

-20.4993 

-56907.6 

37.1432 

ACC 

7.3639 

2812.2 

42.9444 

14365.5 

34356.5 

33369.0 

-14. 3970 

-57 178. 3 

26.7567 

0 500 

7.6550 

3563.2 

44.6190 

18746. 3 

35107.5 

32357. 1 

-10. 7973 

-57420.9 

20.4963 

600 

7.9217 

4342.4 

46.0388 

23280.9 

35886.7 

32073.2 

-8.4500 

-57635.4 

16.3059 

700 

8.1459 

5146.1 

47.2774 

27948.0 

36690.4 

31826.8 

-6.7875 

-57825.3 

13. 3022 

800 

8.3294 

5970.2 

48.3775 

32731.8 

37514.5 

31605.9 

-5.5495 

-57994.8 

11.0423 

900 

8.4789 

6810.9 

49. 3675 

37619.9 

38355. 2 

31400.0 

-4.5932 

-58147.3 

9.2798 

1000 

8.6019 

7665.1 

50.2674 

42602.3 

39209.4 

31205.3 

-3.3329 

-58287.2 

7.8662 

1100 

8.7044 

8530. 6 

5 1.0922 

47670.8 

40074.9 

31019.0 

-3.2148 

-58415.4 

6.7069 

1200 

8.7911 

9405.5 

51.8534 

52818.6 

40949.8 

30838.7 

-2. 7027 

-58534. 1 

5. 7388 

1300 

8.8657 

10288.4 

52 . 5601 

58039.7 

41832.7 

30662. 5 

-2. 2719 

-58644. 8 

4.9180 

1400 

8.9308 

11178.3 

53.2195 

63329.0 

42722.6 

30489.4 

-1.9049 

-58748.6 

4.2132 

1500 

8.9885 

12074.3 

53.8377 

68682.2 

43618.6 

30318.0 

-1.5884 

-58846.2 

3.6014 

1600 

9.0403 

12975.8 

54.4195 

74095.4 

44520.1 

30148.2 

-1. 3131 

-58938.5 

3. 0651 

1700 

9.0874 

13882.2 

54.9690 

79565.0 

45426 • 5 

29979.6 

-1.0715 

-59025.9 

2.5912 

1800 

9.1307 

14793. 1 

55 .4896 

85088.2 

46337.4 

29812.3 

-0.8580 

-59109.1 

2. 1694 

1900 

9.1708 

1 5708.2 

55.9844 

90662.1 

47252.5 

29645. 3 

-0.6680 

-59188. 3 

1.7914 

2000 

9. 2084 

16627.2 

56.4557 

96284.3 

48171.5 

29478.9 

-0.4979 

-59264.2 

1.4508 

2 100 

9.2438 

17549.8 

56.9059 

101952. 5 

49094. 1 

29313.0 

-0.3449 

-59337. 1 

1.1422 

220C 

9.2775 

18475 .9 

57.3367 

107664.8 

50020.2 

29148.0 

-0.2069 

-59407. 4 

0.86 14 

2300 

9.3097 

19405.3 

57.7498 

113419.3 

50949.6 

28983.5 

-0.0810 

-59475.6 

0.6047 

2400 

9.3406 

20337.8 

58.1467 

119214.2 

51882. 1 

28819.8 

0.0331 

-59542 . 1 

0.3691 

2500 

9.3704 

21273.4 

58.5286 

125048.1 

52817.7 

28657.0 

0.1379 

-59507.5 

0.1521 

2600 

9.3994 

22211.9 

58.8967 

130919.5 

53756.2 



-59672.0 

-0. 0484 

2700 

9.4275 

23153.2 

59.2519 

136827.0 

54697.5 



-59736.3 

-0.2343 

2800 

9.4549 

24097.3 

59. 5953 

142769.5 

55641.6 



-59800. 7 

-0.4071 

2900 

9.4817 

25044.2 

59.9276 

148745 . 7 

56588.5 



-59865.8 

-0.5681 

3000 

9.5080 

25993.7 

60.2494 

154754.7 

57538.0 



-59932.0 

-0.7186 

3100 

9.5338 

26945.8 

60. 5616 

160795.3 

58490. 1 



-59999.3 

-0. 8595 

3200 

9.5592 

27900.4 

60.8647 

166866.7 

59444.7 



-60069.6 

-0.9917 

3300 

9.5843 

28857. 6 

61.1593 

172967.9 

60401.9 



-60141.8 

-1.1161 

3400 

9.6090 

29817.3 

61.4457 

179098.3 

61361.6 



-60216.8 

-1.2333 

3500 

9.6335 

30779.4 

61.7246 

185256.8 

62323.7 



-60295. 1 

-1.3440 

3600 

9.6577 

31744. 0 

6 1.9964 

191443.0 

63288.3 



-60377.0 

-1.4486 

3 700 

9.6817 

32710. 9 

62.2613 

197655.9 

64255.2 



-60462.9 

-1.5478 

3800 

9.7054 

33680.3 

62.5198 

203895.0 

65224.6 



-50553. 2 

-1 .5418 

3900 

9.7290 

34652. 0 

62.7722 

210159.7 

66196.3 



-60648.3 

-1.7312 

4000 

9.7524 

35626. 1 

63.0188 

216449. 3 

67170.4 



-60748.4 

-1.8162 

4100 

9.7757 

36602 .5 

63.2599 

222763.2 

68146.8 



-60854. 1 

-1.8972 

4200 

9. 7988 

3758 1. 2 

63.4958 

229101.1 

69125.5 



-60965. 6 

-1.9745 

4300 

9.8218 

38562. 2 

63.7266 

235462.2 

70106.5 



-61083.3 

-2.0484 

4400 

9.8447 

39545.6 

63.9527 

241846.2 

71089.9 



-61201. 2 

-2.1190 

4500 

9. 8675 

40531.2 

64.1742 

248252.6 

72075.5 



-61329.6 

-2.1866 

4600 

9.8902 

41519. 1 

64.3913 

254680.9 

73063.4 



-61465.4 

-2.2514 

4700 

9.9128 

42509.2 

64. 6042 

261130.7 

74053. 5 



-61608. 4 

-2.3136 

4800 

9.9353 

43501 .6 

64.8132 

267601.6 

75045.9 



-61758.8 

-2.3734 

4900 

9.9577 

44496. 3 

65.0183 

274093. 2 

76040.6 



-6191 7. 1 

-2.4308 

5000 

9.9801 

45493.2 

65.2197 

280605.2 

77037.4 



-62083.4 

-2.4861 

5100 

10.0024 

46492.3 

65.4175 

287137.0 

78036.6 



-62256.8 

-2.5394 

5200 

10.0247 

47493.6 

65 .6120 

293688.5 

79037.9 



-62440.1 

-2.5908 

5300 

10.0469 

48497.2 

65.8031 

300259.3 

80041. 5 



-62632.4 

-2.6404 

5400 

10.0690 

49503.0 

65.991 1 

306849. 1 

81047. 3 



-62834. 1 

-2.6883 

5 5C0 

10.0912 

50511. 0 

66. 176 1 

313457.4 

82055.3 



-63045.6 

-2.7346 

5600 

10.1132 

51521.2 

66.3581 

320084.2 

83065.5 



-63267.1 

-2.7794 

5700 

10. 1352 

52533.7 

66. 5373 

326729.0 

84078.0 



-63499.1 

-2.8228 

5800 

10.1572 

53548.3 

66.7138 

333391.6 

85092.6 



-63741 .7 

-2.8648 

5900 

10. 1792 

54565. 1 

66.8876 

340071.6 

86109.4 



-63995.4 

-2.9056 

6000 

10.2011 

55584. 1 

67.0589 

346769.0 

87128.4 



-64260.3 

-2.9452 


a A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Li, 453.70° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(118) LiO (gas); molecular weight , 22.940 








Formation from assigned 

I Formation from 

t , ; 

C p, 

H T~ H 0' 

S h 


"h 

reference 

elements 

gaseous 

atoms 

°K 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(AHf)f, 

lo 9 m K f 

A 

log, „ K 







cal/mole 


cal/moie 


u 


0 

_ 

0 

11892.9 

14036. 5 



-83000 . 0 


ICC 

6. 9577 

694.7 

41 .6145 

34 66* 8 

12587.6 

14266.4 

-26. 9333 

-83329. 6 

178.35:2 

200 

7.0274 

1392.3 

46.4481 

7897. 3 

13285.3 

141 75.5 

-1 1 . 4237 

-83686.2 

86.8430 

298.15 

7.3149 

2094.8 

49. 301 7 

12604.6 

13987.7 

13987.7 

-6. 3525 

-83994.0 

56. 6906 

3CC 

7.3217 

21C8.3 

49.3470 

12695.8 

14001.3 

13983 . 8 

-6. 2893 

-83999. 3 

56.3109 

40 0 

7 • 6b 64 

2858.9 

51.5037 

1 7742.6 

1475 1.8 

13756.3 

-3. 7607 

-B426 3. 5 

40.9908 

a 500 

7.9960 

3643.6 

53.2536 

22983. 2 

155 36 .6 

12761.9 

-2.3031 

-84486.1 

31.7718 

60C 

8 .2316 

4455.6 

54. 7333 

28384.4 

16348.5 

12483 .3 

-1.3831 

-8467 7. 3 

25.6106 

700 

8.4C74 

5287.9 

56.0160 

33923. 3 

17180.9 

12227.5 

-0.7399 

-84845.6 

21.2003 

800 

8.5398 

6135.6 

57.1477 

39582.6 

18C28. 6 

11934.2 

-0. 2672 

-84996 .9 

1 7. 8864 

900 

8.6415 

6994.9 

58.1597 

45348.8 

16887.8 

11745.4 

0.0930 

-85135.5 

15. 3044 

1000 

8.7217 

7863. 2 

59.0746 

51211.3 

19756. 1 

11510.1 

0. 3754 

-85264.2 

13. 2356 

1100 

8.7863 

8738.7 

59.9089 

57161.1 

20631 . 7 

11277.6 

0.6019 

-85 385. 1 

1 l . 5405 

1200 

8.8395 

9620.1 

60.6757 

63190.0 

21 513 .0 

11047.3 

0. 7868 

-85499.8 

10.1259 

1 300 

8.8844 

10506. 3 

61.3851 

69294.3 

22399.3 

10819.0 

0.9398 

-85609. 1 

8.92 74 

1400 

8.9230 

11396.8 

62.0450 

73466.2 

23289. 7 

10592.4 

1.0685 

-85714.1 

7.8988 

1500 

8.9567 

12290.8 

62. 661 8 

81701.9 

2418 3. 7 

10367.3 

1.1776 

-85815.3 

7.0063 

1600 

8.9866 

13188.0 

63.2408 

87997 . 3 

25080.9 

10143.4 

1.2709 

-86913*1 

6.2245 

1700 

9.0136 

14088.0 

63.7864 

94346.9 

25991.0 

9920.6 

1.3515 

-86008.2 

5.5338 

1800 

9.0382 

14990.6 

64.3023 

100753.6 

26883.6 

9698.7 

1.4216 

-86100. 7 

4.9192 

1900 

9.0608 

15895.6 

64.7916 

10 72 0 8.5 

27789.5 

9477.4 

1. 4829 

-86191. 1 

4. 3688 

2000 

9.0819 

16802. 7 

65.2569 

113711.1 

28695 .7 

9256.8 

1.5369 

-862 79.8 

3.8728 

2100 

9.1018 

17711.9 

65. 7005 

120259.1 

29604.9 

9036.6 

1.5845 

-86367.1 

3.4237 

2200 

9. 1205 

18623.0 

66.1244 

126850.5 

30516.0 

8816.8 

1. 6266 

-86453. 4 

3.0149 

2300 

9.1384 

19536.0 

66.5302 

133483.4 

31428.9 

8597.2 

1.6643 

-86539. 1 

2.6414 

2400 

9.1 555 

20450. 7 

66.9195 

140156.0 

32343.6 

8377.9 

1. 6978 

-86624.7 

2.2986 

2500 

9.1719 

21367.1 

67.2935 

146866.8 

33260.0 

8158. 8 

1.7280 

-86710.6 

1.9829 

2600 

9.1879 

22285. 1 

67.6536 

153614. 3 

34178.0 



-86797.3 

1.6912 

27C0 

9.2033 

23204.6 

68.0006 

160397.1 

35C97.6 



-86885.4 

1.4209 

2800 

9.2184 

24125.7 

68 . 3356 

167214.0 

36013.7 



-86975.2 

1.1696 

2900 

9.2331 

25048.3 

68.6594 

1 74063. 3 

3694 1.2 



-87067.4 

0.9354 

3000 

9.2475 

25972. 3 

63.9726 

180945. 5 

37865.3 



-87162.4 

0.7166 

3100 

9.2616 

26897.8 

69.2761 

187858.0 

38790. 7 



-87260.8 

0.5116 

3200 

9.2 755 

27824.6 

69.5703 

194800. 4 

39717.6 



-87362.9 

0.3193 

3300 

9.2892 

28752.9 

69.8560 

201771.8 

40645.8 



-87469.3 

0.1384 

3400 

9. 3027 

29682.5 

70. 1335 

203771.4 

41575.4 



-87580.4 

-0.0321 

35 CO 

9.3160 

30613. 4 

70.4033 

215798.3 

42506.4 



-07696.8 

-0. 1930 

3600 

9.3292 

31545. 7 

70.6660 

222851.8 

43438.6 



-87818.7 

-0.3452 

3700 

9.3423 

32479.3 

70.921 8 

229931.2 

44372.2 



-87946.8 

-0.4894 

3800 

9.3552 

33414. 1 

71.1711 

237035 .9 

45307.1 



-68081.2 

-0.6262 

3900 

9.3681 

34350. 3 

71.4142 

244165.2 

46243.2 



-88222.6 

-0.7562 

4000 

9.3808 

35287. 7 

71.6516 

251318.6 

47180.7 



-88371.1 

-0.8799 

4100 

9. 3935 

36226.5 

71 . 8834 

258495.4 

48119.4 



-98527.4 

-0.9978 

4200 

9.4061 

37166.4 

72. 1099 

265695. 1 

49059.4 



-88691.6 

-1.1102 

4300 

9.4186 

381C7.7 

72. 3314 

272917.2 

50000.6 



-88864.4 

-1.2177 

4400 

9.4310 

39050.2 

72.5480 

280161.2 

50943. 1 



-89039.4 

-1.3204 

4500 

9. 4434 

39993.9 

72.7601 

23 7426 .6 

51886.8 



-89227.3 

-1.4188 

4600 

9.4557 

40938.8 

72.9678 

294713.0 

52831.8 



-89424.8 

-1.5131 

4 7C0 

9.4680 

41885.0 

73.1713 

302020.0 

53773.0 



-89631. 7 

-1.6036 

4800 

9.4803 

42832.4 

73.3708 

309347.2 

54 725 .4 



-89848.3 

-1.6905 

4900 

9.4924 

43781.1 

73.5664 

316694. 1 

55674.0 



-90074 .9 

-1. 7741 

5C0C 

9 • 5046 

44730.9 

73.7582 

324C60.3 

56623.9 



-90311.9 

-1 . 8545 

5100 

9.5167 

45682.0 

73.9466 

331445.6 

5 7574 .9 



-90558.2 

-1.9320 

5200 

9.5288 

46634.3 

74. 1315 

338849.5 

58527.2 



-90816.5 

-2.0068 

5 300 

9.5409 

47587.7 

74.3131 

346271 . 8 

59480. 7 



-91086.1 

-2.0/89 

5400 

9.5529 

48542. 4 

74.4916 

353712 . 0 

60435*4 



-91 367. 3 

-2. 1485 

5500 

9.5649 

49498.3 

74 . 66 7C 

361170.0 

ol39l.3 



-91660.5 

-2.2159 

56CC 

9.5769 

50455 .4 

74. 8394 

368645.3 

62348.4 



-91965. 3 

-2.2810 

5700 

9.5888 

51413. 7 

73 . 0090 

376137. 8 

63306.6 



-92283. 7 

-2. 3441 

5800 

9. 6008 

52373. 2 

75 .1759 

383647.0 

64266 . 1 



-92614.3 

-2.4052 

5900 

9.6127 

53333 . 8 

75. 340 1 

39 1 172.9 

65226.8 



-92953. 1 

-2.4644 

6000 

9.6246 

54295 . 7 

75.5018 

398715.0 

66183.7 



-93315 . 2 

-2.5219 


A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Melting point of 
Li, 453.70° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(119) Ll^O (gas); molecular weight, 29.880 


T, 

°K 

r° 

cal/mole °K 

H f~ H 6 ■ 

col/mole 

9° 

cal/mole °K 

-(Ff-HQ, 

cal/mole 

"r- 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf) f , 
cal/mole 

log, 0 Kf 

AHf , 
cal/moie 

o 

cr 

o 

0 


0 



0 

-38032. 3 

-34782.5 


-169869.0 


ICO 

7.9643 

795 . 1 

46.7794 

3882.9 

-37237.2 

-34570.2 

80. 4861 

-170595. 1 

363.8312 

200 

8.4698 

1610. 1 

52.4094 

8871.8 

-36422.2 

-34984.5 

42.5614 

-171331.1 

177. 1054 

296.15 

9.4923 

2489. 8 

55.9744 

14199.0 

-35542.5 

-35542.5 

29.8916 

-1 71949.2 

115.3755 

300 

9. 5128 

2507.4 

56.0332 

14302.6 

-35524.9 

-35553.4 

29. 7308 

-171959.7 

114.5983 

400 

10.5445 

3511.8 

58.9155 

20054.4 

-34520.5 

-36149. 9 

23. 2076 

-172466.9 

83.2382 

a 500 

11. 3510 

4608 .6 

61.3595 

26071.2 

-33423.7 

-38245.9 

19.1606 

-172374.3 

64.3714 

600 

11.9384 

5774.6 

63.4839 

32315.7 

-32257.7 

-38883.4 

16. 3524 

-173208.2 

51.7663 

700 

12.3617 

6990.8 

65.3578 

38759.7 

-31041.5 

-39454.5 

14.3148 

-173489.5 

42.7466 

800 

12.6700 

8243.2 

67.0296 

45380.5 

-29789.1 

-39985.3 

12. 7653 

-173732.9 

35.9716 

900 

12.8987 

9522.1 

68.5358 

52160. 1 

-28510.2 

-40495. 4 

11.5441 

-173948.6 

30.6951 

1000 

13.0718 

10821.1 

69.9042 

59083.1 

-27211.2 

-40989.9 

10.5549 

-174143. 5 

26.4689 

1100 

13.2052 

12135.2 

71.1566 

66137.0 

-25897.1 

-41472.4 

9.7360 

-174322 .7 

23.0074 

1200 

13.3099 

13461.1 

72. 3102 

73311.1 

-24571.2 

-41945. 5 

9.0456 

-174489.5 

20.1200 

1300 

13.3934 

14796.5 

73.3790 

80596.3 

-23235.8 

-42410.9 

8.4545 

-174646.7 

17.6745 

1400 

13.4609 

16139. 3 

74.3741 

87984.5 

-21893.0 

-42870.1 

7.9428 

-174796.1 

15.5765 

1500 

13.5162 

17488.2 

75.30 48 

95468.9 

-20544. 1 

-43324. 1 

7.4943 

-1 74939.2 

13. 7567 

1600 

13.5621 

18842.2 

76.1786 

103043.6 

-19190.1 

-43773.8 

7.0976 

-175077.2 

12. 1632 

1700 

13. 6004 

20200.4 

77.0020 

110703.0 

-17831.9 

-44219.8 

6.7442 

-175211.1 

10.7560 

1800 

13.6329 

21562.1 

77.7803 

118442. 5 

-16470.2 

-44662.9 

6.4267 

-175341.8 

9. 5042 

1900 

13.6605 

22926.8 

78.5182 

126257.7 

-15105.5 

-45 103. 4 

6.1400 

-175470. 0 

8.3833 

2000 

13.6843 

24294. 1 

79.2195 

134144.9 

-13738.2 

-45541.7 

5.8797 

-175596.6 

7.3738 

2100 

13.7049 

25663. 6 

79.8876 

142100. 5 

-12368.7 

-45978.2 

5.6416 

-175722.3 

6.4598 

2200 

13.7228 

27035.0 

80. 5256 

150121.4 

-10997.3 

-46413.2 

5.4228 

-175847.9 

5.6283 

2300 

13.7384 

28408.0 

81.1360 

158204.7 

-9624.3 

-46846.8 

5.221 7 

-175974.3 

4.8686 

2400 

13.7522 

29782.6 

81.7210 

166347.7 

-8249.7 

-47279.2 

5.0351 

-176102.2 

4.1716 

2500 

13.7645 

31158.4 

82.2826 

174548.1 

-6873.9 

-47710.7 

4. 8623 

-176232.7 

3.5300 

2600 

13.7753 

32535.4 

82.8227 

182803.5 

-5496.9 



-176366.7 

2.9372 

2700 

13.7850 

33913.5 

83. 3428 

191112.0 

-4118.8 



-176505.1 

2.3880 

2800 

13.7937 

35292 .4 

83.8443 

199471. 5 

-2739.9 



-1 76648. B 

1. 8776 

2900 

13 .8016 

36672.2 

84.3284 

207880.3 

-1360.1 



-176798.9 

1.4019 

3000 

13.8C87 

38052.7 

84.7964 

216336. 6 

20.4 



-176956.3 

0.9576 

3100 

13.8151 

39433.9 

85.2493 

224839.0 

1401.6 



-177122.0 

0.5416 

3200 

13.8209 

40815.7 

85.6880 

233386.0 

2783.4 



-177296.8 

0. 1512 

3300 

13.8262 

42198. 1 

86.1134 

241976.2 

4165.8 



-1 77481.6 

-0.2159 

3400 

13.8311 

43580. 9 

86.5262 

250608.3 

5548.6 



-1 77677.4 

-0.5618 

3500 

13.8355 

44964.3 

86.9272 

259281.1 

6932.0 



-177884.9 

-0.8882 

3600 

13.8396 

46348-0 

87.3171 

267993.4 

8315.7 



-178105.0 

-1. 1970 

3700 

13.8434 

47732.2 

87.6963 

276744. 1 

9699.9 



-178338.5 

-1 .4894 

3800 

13.8469 

49116.7 

88.0655 

285532.3 

11084.4 



-178586. 2 

-1.7668 

3900 

13.8501 

50501. 5 

88.4252 

294356.9 

12469.2 



-178848.8 

-2.3 30 3 

4000 

13.8531 

51886.7 

88.7759 

303217.0 

13854.4 



-179127.1 

-2.2810 

41C0 

13.8558 

53272. 1 

89.1180 

312111.8 

15239.8 



-179421.9 

-2.5199 

4200 

13. 8584 

54657.9 

89.4520 

321040.4 

16625.6 



-179733.8 

-2.7478 

4300 

13.8608 

56043.8 

89.7781 

330001.9 

18011.5 



-180063.8 

-2.9655 

4400 

13.8630 

57430.0 

90.0968 

338995. 7 

19397.7 



-1 80399.6 

-3.1736 

4500 

13.8651 

58816.4 

90.4083 

348021.0 

20784. 1 



-180761.9 

-3.3730 

4600 

13.8671 

60203.0 

90.7131 

357077. 2 

22170.7 



-181144.7 

-3.5640 

4700 

13.8689 

61 589.8 

91.0113 

366163.4 

23557.5 



-181547.2 

-3. 7473 

4800 

13.8706 

62976.8 

91.3033 

375279.2 

24944.5 



-181970. 3 

-3.9234 

4900 

13.8722 

64363.9 

91.5894 

384423.9 

26331.6 



-182414.5 

-4.0926 

5000 

13.8738 

65751.2 

91.8696 

393596. 9 

27718.9 



-182880.4 

-4.2556 

5 100 

13.8752 

67138.7 

92. 1444 

402797.7 

29106.4 



-183366.0 

-4.4125 

5200 

13.8765 

68526.3 

92.4138 

412025.6 

30494.0 



-183876.9 

-4.5638 

5300 

13. 8778 

69914.0 

92.6782 

421280. 3 

31881.7 



-184411.3 

-4.7098 

5400 

13.8790 

71301. 8 

92.9376 

430561.1 

33269. 5 



-1 84970. 1 

-4.8508 

5500 

13.8802 

72689.8 

93.1923 

439867.6 

34657.5 



-185553.8 

-4. 98 72 

5600 

13.8812 

74077.9 

93. 4424 

449199.4 

36045.6 



-186163.1 

-5.1190 

5700 

13.8823 

75466.1 

93.6881 

458555.9 

37433.8 



-186798.6 

-5.2467 

5800 

13.8832 

76854.3 

93.9295 

467936.9 

38822.0 



-187461.0 

-5.3704 

5900 

13.8842 

78242.7 

94.1668 

477341.7 

40210.4 



-188150.7 

-5.4903 

6000 

13.8850 

79631.2 

94. 4002 

486770.1 

41598.9 



-188868.4 

-5.6067 


3 A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

Li, 453.70° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(120) LigO (crystal, liquid)} molecular weight, 29.880 


7 ; 

°K 

C P • 

cal/mole °K 

h t " 6 ° 
cal/mole 

cal/mole °K 

cal/mole 

H h 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

cal/mole 

(A Hf) f> 
cal/mole 

O 

n 

0 

A Hf, 
cal/mole 

O 

n 

0 

0 


C 

0 

0 

- 188132 .2 

- 18C882.8 


-275968.9 

- - — 

ICO 

2.897 

68. 3 

0.M68 

22.5 

- 188C67 .5 

— 1818CC.5 

3C3.5157 

-277825.8 

587.2688 

200 

8.892 

68 '3. 2 

8.6H0 

292.8 

- 18 3889 .C 

-182051.3 

185. 1222 

-278357.8 

283.6662 

298.15 

12.927 

1732.2 

9.056 

96 7.8 

- 1828CC .C 

- 1828CC .C 

57.9630 

-2788C6.7 

183.8869 

300 

12.980 

1756. 0 

9.135 

988 .5 

-182376.2 

- 1828C8. 7 

97.3191 

-276811.0 

182.1866 

9 0 0 

15.2585 

3 1 1 1 . 2 

13.2207 

21C7.1 

-18C951.C 

-18258C.8 

71.3656 

-278897.8 

131.8002 

b 50C 

16.627C 

8779. 7 

16. 7820 

3611.3 

- 1 39352.5 

- 188 178 .7 

55.7175 

-2768C3.0 

ICO. 9286 

60C 

17.6881 

6895. 3 

19.9072 

5889 .0 

-137636.5 

“ 144262.6 

85.2117 

-276587.8 

80.6256 

700 

18. 5C52 

8 3C8 . 0 

22.6935 

7581.5 

- 13582?. 2 

- 18828 1.2 

37.7C53 

-276276.2 

66.1371 

SCO 

19.2789 

1C153.5 

25 .2155 

9978.9 

- 1339 38.7 

- 188138.9 

32. 0782 

—277882.5 

55.2885 

900 

19.9937 

12157.3 

27.5276 

12617 .b 

- 13 1978 .9 

-18396C.2 

27.7057 

-277813.8 

86.8567 

1C0C 

2C.68 1C 

18191.2 

29.6700 

15878.8 

- 12998 1 .0 

-182715.6 

28.2126 

-276873.3 

80. 1267 

1100 

21.3877 

162 92. 8 

31.6725 

18586.9 

-127839.8 

- 183818.7 

21. 36C3 

-276265.0 

38.6317 

1200 

22. 0C03 

18860. 3 

33.5580 

2 1.809 .4 

-125671.9 

- 183086.3 

18.9666 

-275590.3 

30.0632 

1300 

22.6830 

2C692. 5 

36.3444 

25255.2 

-123838.7 

-162618.8 

1 6 . 9 e 78 

-278850.5 

26.2078 

1500 

23.2785 

229ee. 6 

37.0857 

28875.8 

-121183.6 

— 182 12C. 7 

15.2781 

-2 78C86. 6 

22.9118 

1500 

23.9C88 

2b} 48. 0 

38.6733 

32661.9 

- 118788.2 

- 181568.2 

13.8C18 

-273179.3 

20.0682 

160C 

28.5350 

2 7 7 7 C. 2 

80.2368 

36607.9 

-116361.9 

-18C985.6 

12.5152 

-272289.0 

17.5808 

C 1 70C 

25. 158C 

3C258.9 

81.7825 

80707.3 

-113877.3 

- 18C265.2 

11.3855 

-271256.5 

15.3973 

1 70C 

21.5 

89538. 9 

50.1825 

80707.3 

-95597.3 

-125962.2 

11.3855 

-256531.7 

15.3973 

1800 

21.5 

86688. 9 

51.3709 

85782.7 

-97887.3 

- 12568C .C 

10.8867 

-256318.9 

13.5682 

1900 

21.5 

88838. 9 

52.5333 

50978.5 

-95297.3 

- 125295.2 

9.68 5C 

-255661.8 

1 1.9288 

2000 

21.5 

50988. 9 

53.6362 

56287.8 

-93187.3 

- 12855C . £ 

8.9657 

-255CC5.7 

10.8599 

2 100 

21.5 

53138.9 

58.6851 

61 7C3.9 

-9C997.3 

-1286C6.8 

8.3165 

-258350.9 

9.1387 

2200 

21.5 

55288. 9 

55.6853 

67222.8 

-88887.3 

-128263.1 

7.7275 

-253697.9 

7.9331 

2 30C 

21.5 

57838. 9 

b 6 . 64 l G 

72939.5 

-86697.3 

-123915.6 

7.1518 

-253C87.3 

6.8387 

25C0 

21.5 

59588. 9 

57.5561 

78589.7 

-88587.3 

-123576.6 

6. 707 

-252359.8 

5.8382 

2500 

21.5 

61 738. 9 

58.8337 

84 349 .4 

-82397.3 

-123238.1 

6.2523 

-251756.2 

8.9200 

2 60 C 

21.5 

63888. 9 

59.2770 

90235.3 

-6C287 . 3 



-251117.2 

8.0786 

2 700 

21.5 

66038. 9 

60.0888 

962C 3.8 

-78C97 . 3 



-2 5C4 fc3 « 6 

3.2939 

280C 

21.5 

681 88. 9 

60.8703 

102252.0 

-75987.3 



-285856. 3 

2.5 707 

2900 

21.5 

7C338.9 

61.6288 

108376.9 

-73797.3 



-2852 36. 1 

1 .8990 

3CCC 

21.5 

72888. 9 

62.3536 

114676.0 

-71647.2 



-288628. 1 

1.2737 

3 ICC 

21.5 

78638. 9 

63. 0586 

120886.9 

-69897.3 



-288C20.9 

0.6902 

32CC 

21.5 

76788. 9 

63.7812 

127187.0 

-67347.3 



-287827.5 

0.1885 

3300 

21.5 

7fc934. 9 

68.8028 

l 33694 .4 

-65197.3 



-246844.6 

-0. 3670 

3 5 CO 

21.5 

£ l C88. 9 

65.0887 

18CO66 .9 

-63087 . 3 



-286273. 3 

-0. 84 72 

35CC 

21.5 

£3238. 9 

66.6679 

186602.7 

-60897 . 3 



-285718.2 

—1*2990 

3 60 C 

21.5 

85388. 9 

66.27 36 

153199.9 

-58787.3 



-285168.1 

- 1 . 7287 

1 70C 

2 1.5 

fc ?538. 9 

66 • 8626 

159856.9 

-56597.3 



-244636.7 

-2. L 26 5 

J hGC 

2 1.5 

89688. 9 

67.8360 

166571.9 

-58887.3 



-288117.9 

-2.5068 

3 900 

2 1 . 6 

5 1 H 3 8.9 

67.994b 

1 73383.6 

-52297.3 



-283615.8 

-2.3660 

5CCC 

2 1.5 

9 3 9 8 4. 0 

6 8 • b 3 8 M 

180 1 70.4 

-60 14 1 . 3 



-283 L28. 8 

-3.2069 

8 LCC 

2 1.5 

56138.9 

69. 069 7 

187050.9 

-8 79 3 7.3 



-282659.0 

-3.6 306 

4 2CC 

<■1.5 

6 fc 2 fc 4 . 9 

69.5878 

193983.9 

-85887.3 



-2822C6. 7 

-3.838 3 

8 30C 

2 1.5 

ICC 4 34. 9 

70.0937 

2 ilC 968 . 1 

-8 369 7 . 3 



-28 1772.6 

-8.1311 

98 CC 

2 1.5 

1 C 2 5 6 8 . 9 

70.5880 

208002.2 

-81587.3 



-241 344.6 

-8.8101 

4 6 0C 

2 1 • b 

1C8 7 38. 9 

71.0712 

215085.3 

-39397.3 



-28C983. 3 

-8.6762 

86oc 

21.5 

1 {.' 6 8 fc 4 . 9 

71.5837 

222216 . 1 

-37287.3 



-28C562. 7 

-8,9308 

8 7 0C 

21.5 

1C5038. 9 

72 . 006 L 

229393.7 

-35097.3 



-28C2C2. 1 

-5. L 7 38 

4 8CC 

2 1.5 

1 U 1 88. 9 

72.85H7 

23661 7.0 

-32947.3 



-235862. 1 

-6.4069 

4 9C C 

V 1 - 5 

113318.9 

72. 9C2C 

283885. 1 

-30797.3 



-235583.8 

-5.6286 

5C0C 

21.5 

1 15888. 9 

7 3. 3368 

261197.1 

-28687.2 



-23b 246. 6 

-5.8822 

5 ICC 

*\.b 

1 1 7 6 38. 9 

7 1. 7622 

258552.1 

-26897.2 



-2 3 K 96 9 . 8 

-6.0471 

b 20C 

21.5 

1 18 788. 9 

78. 1 796 

265989. 3 

-24247.2 



-238718.2 

-6.2839 

5 300 

21.5 

121938. 9 

78.5892 

273387.8 

-22197.3 



-238890. 3 

-6.8331 

64C0 

21.5 

128088. 9 

78.99 1 1 

280866 .9 

-20087.3 



-238287.0 

-6.6151 

6 6 00 

21.5 

126238. 9 

75.3056 

288395.7 

- 1 78 9 / . 2 



-2381CB.6 

-6. 7904 

9 6 0 C 

21.5 

128368.9 

75. 7730 

29598 3 . 7 

-15787.3 



-2 3 7 6 66 . 0 

-6.9593 

b 7GC 

21.5 

1 3C5 18. 9 

76. 1535 

303840 . 1 

- 1 36 9 7 . 3 



-237825. 7 

-7. 1221 

58CC 

2i . 6 

1 32668. 9 

76. 5278 

311178.2 

-11887.3 



-23 77 30. 3 

-7.2793 

5 9C0 

2 1.5 

1 38 H 38. 9 

76.8950 

318985.8 

- S 2 9 7 . 3 



-237658.8 

-7.4311 

6C0C 

21.5 

1 369 88. 9 

7 7.2563 

326553,0 

-7147.3 



-2 3 7618. 5 

-7.577 H 


°Hq refers to crystal state. 

b A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point 
of Li, 453.70° K. 
c Melting point. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(l2l) LiOH (gas); molecular weight, 23.948 


7 ; 

°K 

r° 

col/mole °K 

uo _ 6/0 

M T "O’ 
col/mole 

C°, 

b T' 

cal/mole °K 

-{Ff-HQ, 

cal/mole 

Hf, 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A//f )/> 

cal/mole 

10 K f 

A Hf y 
cal/mole 

lo 9 (0 K 

0 


0 


0 

-59602.1 

-56446.6 


-205111.5 


100 

7.9492 

794.9 

43 . 7866 

3583 . 8 

-58807.2 

-56495.9 

125. 4651 

-2058 37. 7 

441.4530 

20G 

8.0434 

1592. 2 

49.3100 

8269. 8 

-58009.9 

-56788.6 

63.6274 

-206591.4 

216.2138 

298.15 

8.5190 

2402.1 

52.5982 

1328 0. 1 

-57200.0 

-57200.0 

43. 1374 

-207279.5 

141.7910 

300 

8.5308 

2417.8 

52. 651C 

13377.5 

-57184.2 

-57208.1 

42. 8786 

-207291.7 

140.8541 

400 

9.1994 

3304.3 

55.1964 

18774.3 

-56297.8 

-57646.9 

32. 4241 

-207916.9 

103. 0503 

a 50 0 

9.7986 

4255.2 

57.3158 

24402. 7 

-55346.9 

-58824.5 

26.0700 

-208470.1 

80.3027 

600 

10. 2759 

5259.9 

59.1462 

30227.9 

-54342.2 

-59260.4 

21.7697 

-20B965.4 

65.0991 

700 

10.6547 

6307. 1 

60.7598 

36224.8 

-53295.0 

-59652.4 

18.6763 

-209415 .7 

54.2147 

800 

10.9665 

7388.6 

62.2035 

42374. 2 

-52213.5 

-60014.7 

16. 3416 

-2 09830.0 

46.0345 

900 

11.2335 

8498.9 

63.5109 

48660.9 

-51103.2 

-60358.0 

14.5151 

-210214. 3 

39.6599 

1000 

11.4688 

9634.2 

64. 7069 

55072.7 

-49967.9 

-60685.4 

13.0457 

-210572.8 

34.5512 

HOC 

11 .6795 

10791.8 

65.8100 

61599.2 

-48810.2 

-60999.0 

11.8369 

-210908.5 

30.3644 

1200 

11.8695 

11969.4 

66.8346 

68232.1 

-47632.6 

-61300.9 

10.8246 

-211223.7 

26.8701 

1300 

12.0412 

13165. 1 

67.7915 

74963.9 

-46437.0 

-61592.6 

9.9638 

-211520.5 

23.9090 

1400 

12.1965 

14377.1 

68.6897 

81788.4 

-45224.9 

-61875.7 

9.2224 

-211800.7 

21.3675 

1500 

12.3367 

15603.9 

69.5360 

88700.1 

-43998.2 

-62151.6 

8.5771 

-212065.9 

19.1620 

1600 

12.4632 

16844.0 

70.3363 

95694.1 

-42758.1 

-62421.3 

8.0100 

-212317.7 

17.2298 

1700 

12.5773 

18096.1 

7 1.0954 

102766.0 

-41505.9 

-62685.6 

7.5075 

-212557.4 

1 5. 5230 

l'eoo 

12.6803 

19359. 1 

71.8172 

109911.9 

-40243.0 

-62945.2 

7.0588 

-212786.4 

14.0042 

1900 

12.7732 

20631.8 

72.5053 

117128.3 

-38970.2 

-63201.8 

6. 6559 

-213005.8 

12.6437 

2000 

12.857? 

21913.4 

73 . 1627 

124412.0 

-37688.6 

-63455.6 

6.2917 

-213216.9 

11.4181 

2100 

12.9330 

23203.0 

73.7919 

131759.9 

-36399. 1 

-63707.2 

5.9609 

-213420.6 

10.3082 

2200 

13.0017 

24499.8 

74.3951 

139169.5 

-35102.3 

-63957.1 

5.6588 

-213618.1 

9.2982 

2300 

13.0640 

25803. 1 

74. 9745 

146638.1 

-33798.9 

-64206.0 

5.3823 

-213810.2 

8.3752 

2400 

13.1206 

27112.4 

75.5317 

154163.6 

-32489. 6 

-64453.9 

5.1273 

-213998.0 

7.5283 

2500 

13.1721 

28427.1 

76.0684 

161743.8 

-31175.0 

-64701.3 

4.8922 

-214182.5 

6.7485 

2600 

13.2190 

29746.7 

76.5859 

169376. 7 

-29855.4 



-214364.4 

6.0281 

2700 

13.2619 

31070.8 

77.0856 

177060.4 

-26531.3 



-214544.3 

5.3605 

2800 

13.3011 

32398.9 

77.5686 

184793.2 

-27203. 1 



-214724. 4 

4.7401 

2900 

13.3370 

33730.9 

78.0360 

192573.6 

-25871.2 



-214904.0 

4.1619 

3000 

13.3700 

35066.2 

78.4887 

200399.9 

-24535.8 



-215084.5 

3.6219 

3100 

13 .4003 

36404.8 

78.9276 

208270.9 

-23197.3 



-215266.5 

3. 1162 

3200 

13.4283 

37746.2 

79.3535 

216185.0 

-21855 .8 



-215450.9 

2.6418 

3300 

13.4541 

39090.4 

79.7671 

224141.2 

-20511.7 



-215638.2 

2.1957 

3400 

13.4780 

40437.0 

80. 1691 

232138.1 

-19165.1 



-215829. 1 

1.7755 

3500 

13.5C01 

41785. 9 

80.5602 

240174.6 

-17816.2 



-216024.3 

1.3790 

3600 

13.5206 

43137.0 

80.9408 

248249.8 

-16465.1 



-216224.3 

1.0041 

3700 

13.5397 

44490.0 

81.3115 

256362.4 

-15112.1 



-216429.7 

0.6492 

3800 

13.5574 

45844. 9 

81.6728 

264511.7 

-13757.2 



-216641.0 

0.3126 

3900 

13. 5740 

47201.4 

82.0252 

272696.7 

-12400.6 



-216858.7 

-0.0070 

4000 

13. 5894 

48559.6 

82. 3690 

280916. 5 

-11042.4 



-217083.4 

-0.3109 

4100 

13. 6038 

49919.3 

82.7048 

289170.2 

-9682.8 



-21731 5. 5 

-0.6004 

4200 

13.6173 

51280.4 

83.0327 

297457.2 

-8321.7 



-217555.5 

-0.8763 

4300 

13.6300 

52642.7 

83.3533 

305776.5 

-6959.3 



-217803.9 

-1.1397 

4400 

13.6418 

54006.3 

8 3. 6668 

314127.6 

-5595. 8 



-218054.7 

-1.3914 

4500 

13.6529 

55371.1 

83.9735 

322509.7 

-4231.0 



-218318.3 

-1.6322 

4600 

13.6634 

56736.9 

84. 2737 

330922. 1 

-2865. 2 



-218591.7 

-1.8629 

47 00 

13 .6733 

58103.7 

84.5676 

339364.2 

-1498.3 



-218874.8 

-2.0840 

4800 

13.6826 

59471.5 

84.8556 

347835.4 

-130.5 



-219167.8 

-2.2961 

4900 

13.6913 

60840.2 

85.1378 

356335. 1 

1238.2 



-219471.2 

-2.4999 

5000 

13.6996 

62209.8 

85.4145 

364862.8 

2607.7 



-219785.3 

-2.6958 

5100 

13.7074 

63580. 1 

85.6859 

373417.9 

3978.1 



-220109.1 

-2.8843 

5200 

13.7149 

64951 .3 

85.9521 

381999.8 

5349.2 



-220445.4 

-3.0658 

5300 

13.7219 

66323.1 

86.2134 

390608.1 

6721.0 



-220793.5 

-3.2408 

5400 

13.7285 

67695.6 

86.4700 

399242.3 

8093.5 



-221153.7 

-3.4095 

5500 

13.7348 

69068.8 

86.7220 

407902.0 

9466.7 



-221526.3 

-3. 5724 

5600 

13. 7408 

70442.6 

86.9695 

416586.6 

10840. 5 



-221911.8 

-3.7297 

5700 

13.7465 

71816.9 

87.2127 

425295.7 

12214.9 



-222310.4 

-3.8817 

5800 

13.7519 

73191.9 

87.4519 

434029.0 

13589.8 



-222722.4 

-4.0288 

5900 

13.7571 

74567.3 

87.6870 

442786.0 

14965.2 



-223148.2 

-4.1712 

6000 

13.7620 

75943.3 

87.9183 

451566.3 

16341.2 



-223588. 1 

-4.3091 


3 A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

Li, 453.70° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(122) Li OH (crystal, liquid); molecular weight, 23.948 


T, 

°K 

C P> 

cal/mole °K 

h t ~ h o? 
cal/mole 

9° 

0 T > 

cal/mole °K 

cal/mole 

H° 
n T ’ 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf) f , 
cal/mole 

io g, 0 K f 

A Hf, 
cal/mole 

log io K 

0 

— 

0 

0 

0 

-118221.7 

-115066.2 


-263731.1 


100 

3.491 

133.5 

2.0*7 

71.2 

-118088.2 

-115777.0 

2*5.8958 

-265118.8 

561.8837 

200 

8.617 

751.7 

6.125 

*73.3 

-117*70.0 

-1162*8.7 

119.1617 

-266051.6 

271.7*81 

298.15 

11.8*9 

1771.7 

10.231 

1278.7 

-116*50.0 

-116*50.0 

77.3078 

-266529.4 

175.9615 

300 

11.888 

1793.5 

10.30* 

1297.7 

-116*28.2 

-116*52.1 

76.7813 

-266535.7 

174.7568 

*00 

13.8671 

3091.8 

14.026 

2518.6 

-115129.8 

-116*79.0 

55.5695 

-2667*8.9 

126. 1958 

b 500 

15.2012 

*5*8.1 

17.2701 

*087.0 

-113673.6 

-117151.2 

*2.8118 

-266796.8 

97.0*45 

600 

16.3023 

6124.5 

20. 1*13 

5960.2 

-112097.2 

-117015.4 

34.2818 

-266720.4 

77.6112 

700 

17.2933 

7805.0 

22.7297 

8105.8 

-110*16.7 

-116774.2 

28.1986 

-266537.4 

63.7370 

C 74*. 3 

17.7118 

8580.* 

23.8036 

9136.7 

-1096*1.3 

-116229.8 

25.996* 

-26*730.9 

58.7079 

7*4.3 

20. 7* 

13590.* 

30.53*8 

9136.7 

-10*631.3 

-111510.9 

25.996* 

-261150.2 

58.7079 

800 

20.7* 

1*745.6 

32.0315 

10879.6 

-103*76.1 

-111277.3 

23.7515 

-261092.6 

53.4*43 

900 

20.7* 

16819.6 

3*. *7*3 

1*207.3 

-101*02.1 

-110656.9 

20.3831 

-260513.3 

*5.5279 

1000 

20.7* 

18893.6 

36.6595 

17765.9 

-99328.1 

-1100*5.6 

17.703* 

-259933.1 

39.2089 

1100 

20.7* 

20967.6 

38.6363 

21532.3 

-9725*. 1 

-109**2.9 

15.5228 

-259352.4 

34.0503 

1200 

20.7* 

230*1.6 

*0.4*09 

25*87.5 

-95180.1 

-1088*8.3 

13.7157 

-258771.2 

29.7612 

1300 

20.7* 

25115.6 

*2.1010 

29615.7 

-93106.1 

-108261.8 

12.19*8 

-258189.6 

26.1*00 

1*00 

20.7* 

27189.6 

*3.6380 

33903.6 

-91032.1 

-107682.8 

10.8981 

-257607.8 

23.0*32 

1500 

20.7* 

29263.6 

*5.0689 

38339.7 

-88958.1 

-107111.6 

9.780* 

-257025.8 

20.3653 

1600 

20.7* 

31337.6 

*6.407* 

*2914.3 

-8688*. 1 

-1065*7.3 

8.8076 

-256**3.7 

18.0275 

1700 

20.7* 

33*11.6 

*7.66*7 

*7618.5 

-8*810.1 

-105989.7 

7.9538 

-255861.6 

15.969* 

1800 

20. 7* 

35*85.6 

*8.8502 

52**4. 8 

-82736. 1 

-105*38.3 

7.1987 

-255279.6 

1*. 1**1 

1900 

20.7* 

37559.6 

*9.9716 

57386.4 

-80662.1 

-10*893.7 

6.5268 

-25*697.8 

12.51*7 

2000 

20.7* 

39633.6 

51.035* 

62*37.2 

-78588.1 

-10*355.1 

5.9251 

-25*116.4 

11.0515 

2100 

20.7* 

*1707.6 

52.0*73 

67591.7 

-7651*. 1 

-103822.3 

5.3835 

-253535.7 

9.7308 

2200 

20.7* 

*3781.6 

53.0121 

728*5.1 

-7*440.1 

-103295.0 

4.893* 

-252955.9 

8.5328 

2300 

20.7* 

*5855.6 

53.93*1 

78192.7 

-72366. 1 

-102773.2 

*.**87 

-252377.4 

7.4*15 

2*00 

20.7* 

*7929.6 

54.8167 

83630.6 

-70292.1 

-102256.4 

4.0*25 

-251800.5 

6.4*35 

2500 

20.7* 

50003.6 

55.663* 

89154.9 

-68218.1 

-1017*4.5 

3.6711 

-251225.6 

5.527* 

2600 

20.7* 

52077.6 

56.4768 

9*762.2 

-661*4.1 



-250653.2 

4.6837 

2700 

20.7* 

5*151.6 

57.2596 

100**9.2 

-6*070.1 



-250083.6 

3.90*3 

2800 

20.7* 

56225.6 

58.0138 

106213.1 

-61996.1 



-2*9517.4 

3.1821 

2900 

20.7* 

58299.6 

58.7*16 

112051.1 

-59922.1 



-2*8954.9 

2.5113 

3000 

20.7* 

60373.6 

59.4*47 

117960.6 

-578*8.1 



-2*8396.8 

1.8867 

3100 

20.7* 

62**7. 6 

60.12*8 

123939.3 

-55774.1 



-2*78*3.4 

1.3036 

3200 

20.7* 

6*521.6 

60.7833 

129984.9 

-53700.1 



-2*7295.2 

0.7582 

3300 

20.7* 

66595.6 

61.4215 

136095.3 

-51626.1 



-2*6752.6 

0.2*70 

3*00 

20.7* 

68669.6 

62.0*06 

1*2268.5 

-*9552.1 



-2*6216.2 

-0.2331 

3500 

20.7* 

707*3.6 

62.6*18 

1*8502.8 

-47*78.1 



-2*5686.3 

-0.68*8 

3600 

20.7* 

72817.6 

63.2261 

15*796.3 

-45*04.1 



-2*5163.3 

-1.1105 

3700 

20.7* 

7*891.6 

63.79*3 

1611*7.5 

-43330. 1 



-2**647.7 

-1.5123 

3800 

20.7* 

76965.6 

6*. 3*7* 

167554.7 

-41256.1 



-2**139.9 

-1.8922 

3900 

20.7* 

79039.6 

64.8862 

17*016.5 

-39182.1 



-2*36*0.2 

-2.2518 

*000 

20.7* 

81113.6 

65.4113 

180531.5 

-37108.1 



-2*31*9.1 

-2.5928 

*100 

20.7* 

83187.6 

65.923* 

187098.3 

-35034.1 



-2*2666.8 

-2.9165 

*200 

20.7* 

85261.6 

66.4232 

193715.7 

-32960.1 



-2*2193.9 

-3.22*1 

*300 

20.7* 

87335.6 

66.9112 

200382.5 

-30886.1 



-2*1730.7 

-3.5169 

4*00 

20.7* 

89*09.6 

67.3880 

207097.6 

-28812.1 



-2*1271.0 

-3.7959 

*500 

20.7* 

91*83.6 

67.85*1 

213859.8 

-26738.1 



-2*0825.* 

-4.0619 

*600 

20.7* 

93557.6 

68.3099 

220668.1 

-2*664.1 



-2*0390.7 

-4.3159 

*700 

20.7* 

95631.6 

68.7560 

227521.4 

-22590. 1 



-239966.6 

-4.5587 

*800 

20.7* 

97705.6 

69. 1926 

23**18.9 

-20516.1 



-239553.* 

-4.7910 

*900 

20.7* 

99779.6 

69.6203 

2*1359.7 

-18*42.1 



-239151.5 

-5.013* 

5000 

20.7* 

101853.6 

70.0393 

2*83*2.7 

-16368.1 



-238761.1 

-5.2265 

5100 

20.7* 

103927.6 

70.4500 

255367.2 

-1*294.1 



-238381.3 

-5.4310 

5200 

20.7* 

106001.6 

70.8527 

262*32.4 

-12220.1 



-238014.7 

-5.6273 

5300 

20.7* 

108075.6 

71.2*78 

269537.5 

-101*6.1 



-237660.6 

-5.8159 

5*00 

20.7* 

1101*9.6 

71.635* 

276681.7 

-8072.1 



-237319.4 

-5.9972 

5500 

20.7* 

112223.6 

72.0160 

28386*.* 

-5998.1 



-236991.2 

-6.1717 

5600 

20.7* 

11*297.6 

72. 3897 

291084.7 

-3924.1 



-236676. .* 

-6.3397 

5700 

20.7* 

116371.6 

72.7568 

2983*2.1 

-1850.1 



-236375.4 

-6.5017 

5800 

20.7* 

118**5.6 

73.1175 

305635.9 

223.9 



-236088.4 

-6.6578 

5900 

20.7* 

120519.6 

73. *720 

312965.4 

2297.9 



-235815.6 

-6.8085 

6000 

20.7* 

122593.6 

73.8206 

320330.0 

*371.9 



-235557.* 

-6.95*0 


°Hq refers to crystal state. 

b A change in phase of on assigned reference element has occurred between this temperature and the preceding temperature. Melting point 
of Li, 453.70° K. 


'Melting point. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(123) (Li OH) 2 (gas); molecular weight, 47.896 


T, 

°K 

Cp, 

cal/mole °K 

H T~ H 0' 

col/mole 

CO 

cal/mole °K 

cal/mole 

H° 
n T 1 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

O 

cQ 

O 

A Hf, 
cal/mole 

log lO K 

0 

— 

0 


0 

- 180943.0 

- 174632. 1 


- 471961.9 


1 L 0 

8.9214 

811.7 

51.1766 

4306.0 

- 180131.4 

- 175508.9 

379.6005 

- 474192. 5 

1011.5763 

200 

13.4997 

1931.7 

58.7538 

9819.1 

- 179011.4 

- 1 76568. 9 

L 87. 3733 

- 476174. 5 

492.5460 

298.15 

17.1186 

3443.1 

64. 8540 

15893.2 

- 177500.0 

- 177500.0 

123.7097 

- 477658.9 

321 . 01 70 

300 

17.1772 

3474. 8 

64.9601 

16013. 3 

- 177468.3 

- 177516.0 

122.9070 

- 477683. 3 

31 8. 8579 

400 

19.8935 

5335.4 

70.2940 

22782.2 

- 1 75607.7 

- 178306.0 

90.5115 

- 478845.8 

231.7639 

a 500 

21.8583 

7428.4 

74.9562 

30049.7 

- 173514.7 

- 180469.9 

70.9270 

- 479761.1 

179. 3924 

600 

23.2776 

9688.9 

79.0737 

37755.3 

- 171254.2 

- 181090.6 

57.7586 

- 480500.6 

144.4174 

700 

24.3367 

12072.0 

82.7451 

45849.6 

- 168871.1 

- 181585.9 

48. 3230 

- 481112.4 

119. 3998 

800 

25.1660 

14548.6 

86.0510 

54292.2 

- 166394.4 

- 181996.9 

41.2289 

- 481627.4 

100. 6146 

900 

25.8462 

17100.2 

89.0556 

63049.8 

- 163842.8 

- 182352.5 

35.6996 

- 482065.1 

85.9893 

1000 

26.4242 

19714.5 

91.8094 

72095.0 

- 161228.6 

- IB 2663. 6 

31.2682 

- 482438.6 

74.2793 

1100 

26. 9266 

22382.6 

94. 3520 

81404.7 

- 158560.5 

- 182938.0 

27.6364 

- 482757.0 

64.6914 

120 0 

27.3692 

25097. 8 

96. 7143 

90959.4 

- 155845.3 

- 183181.7 

24. 6057 

- 483027.4 

56.6966 

1300 

27.7620 

27854.7 

98.9208 

100742.3 

- 153088.3 

- 183399.6 

22.0379 

- 483255.4 

49.9283 

1400 

28.1119 

30648. 8 

100.99 12 

110739.0 

- 150294.3 

- 183595.7 

19.8343 

- 483445.7 

44.1244 

1500 

28. 4245 

33475. 9 

102.9416 

120936. 6 

- 147467.2 

- 183774.0 

17.9228 

- 483602.6 

39.0926 

1600 

28.7040 

36332. 5 

104.7852 

131323.8 

- 144610.5 

- 183936.9 

16.2487 

- 483729. 7 

34.6884 

1700 

28.9543 

39215.7 

106.5330 

141890.4 

- 141727. 3 

-184 086.6 

14.7703 

- 483830.3 

30.8014 

1800 

29.1788 

42122.6 

108. 1945 

152627.5 

- 138820.5 

- 184224. 9 

13.4550 

- 483907.3 

27.3457 

1900 

29.3804 

45050.7 

109.7776 

163526.7 

- 135892.3 

- 184355.4 

12. 2776 

- 483963.6 

24.2533 

2000 

29.5618 

47998.0 

111.2893 

174580.6 

- 132945.1 

- 184478.9 

11 . 21 70 

- 484001 . 6 

2 1.4699 

2100 

29.7252 

50962.5 

112. 7356 

185782.4 

- 129980.6 

- 184596.9 

10.2570 

- 484023. 7 

18.9515 

2200 

29.8728 

53942.5 

114.1219 

197125.7 

- 127000.6 

- 184710.2 

9. 3830 

- 484032. 1 

16.6619 

2300 

30.0062 

56936.5 

115.4528 

208604. 9 

-124006 .5 

- 184820.6 

8.5856 

- 484029.1 

14.5714 

2400 

30.1271 

59943.3 

116.7325 

220214. 6 

- 120999.7 

- 184928.2 

7.8532 

- 484016.5 

12.6551 

2500 

30.2370 

62961.6 

117.9646 

231949.8 

- 117981.4 

- 185034.1 

7. 1796 

- 483996 . 4 

10. 8922 

2600 

30.3369 

65990.4 

119.1525 

243806.0 

-114952 .7 



- 483970.8 

9.2649 

2700 

30.4281 

69028.7 

120.2991 

255779.0 

- 111914.3 



- 483941.3 

7.7583 

2800 

30.5114 

72075.7 

121.4073 

267864.6 

- 108867. 3 



- 483909.8 

6.3594 

2900 

30.5876 

75130.7 

122.4793 

280059.2 

- 105812.3 



- 483877.9 

5.0571 

3000 

30.6576 

78193.1 

123.5175 

292359.3 

- 102750.0 



- 483847.3 

3.8417 

3100 

30.7219 

81262. 1 

124. 5238 

304761.6 

- 99681.0 



- 483819.5 

2.7047 

3200 

30.7811 

84337.3 

125.5001 

317263.1 

- 96605. 8 



- 483795.9 

1.6389 

3300 

30.8357 

87418. 1 

126.4481 

329860.7 

- 93524.9 



- 483777.9 

0.6377 

3400 

30. 8862 

90504.3 

127. 3694 

342551.8 

- 90438.8 



- 483766.9 

- 0.3046 

3500 

30.9329 

93595.3 

128.2654 

355333.7 

- 87347.8 



- 483764. 1 

- 1.1930 

3600 

30.9762 

96690. 7 

129.1374 

368204. 1 

- 84252.3 



- 483770.7 

- 2.0321 

3700 

31.0164 

99790.4 

129.9867 

381160. 5 

- 81152.7 



- 483787.9 

- 2.8258 

3800 

31.0539 

102893.9 

130. 8144 

394200.7 

- 78049.1 



- 483816.7 

- 3.5778 

3900 

31.0887 

106001.1 

131.6215 

407322.7 

-74942 .0 



- 483358 . 1 

- 4.2913 

4000 

31.1212 

109111.6 

132.4090 

420524.4 

- 71831.4 



- 483913.3 

- 4.9691 

4100 

31.1516 

112225.3 

133. 1778 

433803.8 

- 68717.8 



- 483933, 2 

- 5.6140 

4200 

31 . 1800 

115341.9 

133.9289 

447159.3 

- 65601.2 



- 484068 . 7 

- 6.2283 

4300 

31.2066 

118461.2 

134.6628 

460589.0 

- 62481.8 



- 484170.9 

- 6.8141 

4400 

31.2316 

121583.1 

135. 3806 

474091.4 

- 59359.9 



-4 84 27 7 .7 

- 7 . 3734 

4500 

31.2550 

124707,5 

136.0827 

487664.6 

- 56235.6 



- 484410. 1 

- 7. 9080 

4600 

31.2771 

127834. 1 

136.7699 

501307. 4 

- 53109.0 



- 484562 . 1 

- 8.4195 

4700 

31.2978 

130962 . 8 

137.4428 

515018.1 

- 49980.2 



-4 84 73 3 -. 1 

- 8.9093 

4800 

31.3174 

134093.6 

138.1019 

528795.5 

- 46849.4 



- 484924. 0 

- 9.3790 

4900 

31.3358 

137226.3 

138.7478 

542638.1 

- 43716.8 



- 485135.5 

- 9. 8297 

5000 

31.3532 

140360.7 

139.3811 

556544 . 6 

- 40582. 3 



- 485368.3 

- 10.2625 

5 100 

31.3696 

143496.9 

140.0021 

570513.9 

- 37446.2 



- 485620. 5 

- 10.6786 

5200 

31.3852 

146634.6 

140.6114 

584544.7 

- 34308.4 



- 485897.6 

- 11.0789 

5300 

31.3999 

149773. 9 

141.2094 

598635.8 

- 31169.2 



- 486198.2 

- 11.4643 

5400 

31.4139 

152914.6 

141.7964 

612786.2 

- 28028.4 



- 486522.9 

- 11.8357 

5500 

31.4272 

156056.7 

142.3730 

626994. 7 

- 24886.4 



- 486872.5 

- 12.1938 

5600 

31.4398 

159200.0 

142.9394 

641260. 4 

- 21743.0 



- 487247.6 

- 12.5394 

57 C 0 

31.45 17 

162344.6 

143.4959 

655582.3 

- 18598.5 



- 487549.0 

- 12.8731 

5800 

31.4631 

165490.3 

144.0430 

669959.3 

- 15452.7 



- 488077.2 

- 13. 1956 

5900 

31.4739 

168637.2 

144.5810 

684390.6 

- 12305.9 



- 488532.8 

- 13.5074 

6000 

31.4842 

171 785. 1 

145. 1100 

698875.2 

- 9157.9 



- 489016.5 

- 13. 8092 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

Li, 453.70° K. 
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TABLE III. - Continued. THERMOBXN AMI C PROPERTIES 


(124) Mg (gas)j molecular weight, 24.32 


r, 

°K 

col/mole °K 

H T~ H 0' 

cal/mole 

c« 

* T > 

cal/mole °K 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f y 
cal/mole 

O 

in 

O 

AHf, 

cal/mole 

'°9,0 K 











ICC 

4.9681 

496.8 

30.0767 

2510.9 

34615.6 

35653.0 

-71.8374 

0 

0 

2C0 

4.9681 

993.6 

33.5204 

5710.4 

35112.4 

35671.8 

-32.8573 

0 

0 

298. 15 

4.9681 

1481.3 

35. 5C4C 

9104.3 

35600.0 

35600.0 

-20.0355 

0 

0 

30C 

4. 9681 

1490.4 

35.5348 

9170.0 

35609.2 

35598.2 

-19.8746 

0 

0 

A C 0 

4.9681 

1987.3 

36. 964C 

12798.4 

36106.0 

35485.0 

-13.4003 

0 

0 

500 

4.9681 

2484.1 

38.0726 

16552.2 

36602.8 

35345.4 

-9. 5299 

0 

0 

6C0 

4.9681 

2980.9 

38.9784 

204C6.2 

37099.6 

35180.2 

-6.9605 

0 

0 

7 C 0 

4.9681 

3477.7 

39.7443 

24343.3 

37596.5 

34984.7 

-5.1346 

0 

0 

SCO 

4.9681 

3974.5 

40,4077 

28351.6 

38093.3 

34756.3 

-3.7734 

0 

0 

900 

4.9681 

4471.3 

40.9928 

32422.2 

38590.1 

34492.4 

-2.7223 

0 

0 

a 1000 

4.9681 

4968. 1 

41.5163 

36548.1 

39086.9 

32053.0 

-1.9272 

0 

0 

11C0 

4.9681 

5465.0 

41. 9898 

4C723.8 

39583.7 

31749.8 

-1.2932 

0 

0 

12CC 

4.9681 

5961.8 

42.4221 

44944.7 

40080.5 

31446.6 

-0.7700 

0 

0 

1300 

4.9682 

6458.6 

42.8198 

49207.1 

40577.3 

31143.4 

-0.3317 

0 

0 

1 4C0 

4.9682 

6955.4 

43.1875 

53507.7 

41074.2 

30840.3 

0.0405 

0 

0 

1 5C0 

4.9682 

7452.2 

43.5307 

57843.8 

41571.0 

30537. 1 

0.3599 

0 

0 

16CC 

4.9682 

7949.0 

43.8513 

62213.1 

42067.8 

30233.9 

0.6366 

0 

0 

17C0 

4.9682 

8445.9 

44.1525 

66613.5 

42564.6 

29930.7 

0.8784 

0 

0 

1800 

4.9683 

8942.7 

44.4365 

71043.0 

43061.4 

29627.5 

1.0911 

0 

0 

1900 

4.9685 

9439.5 

44.7051 

75500.2 

43558.3 

29324.4 

1.2794 

0 

0 

2000 

4.9688 

9936.4 

44.960C 

79983.6 

44055.1 

29021.2 

1.4473 

0 

0 

21C0 

4.9694 

10433.3 

45.2024 

84491 . 8 

44552.0 

28718.1 

1.5976 

0 

0 

2200 

4.9704 

10930.3 

45.4336 

89023.7 

45049.0 

28415.1 

1.7325 

0 

0 

2300 

4.9719 

11427.4 

45.6546 

93578.2 

45546.1 

28112.2 

1.8547 

0 

0 

24CG 

4.9743 

11924.7 

45.8663 

98154.3 

46043.4 

27809.5 

1.9653 

0 

0 

2500 

4.9777 

12422.3 

46.0694 

102751.2 

46541.0 

27507.1 

2.0662 

0 

0 

2600 

4.9825 

12920.3 

46.2647 

107368.0 

47039.0 



0 

0 

27C0 

4.9891 

13418.8 

46.4529 

112003.9 

47537.6 



0 

0 

28C0 

4.9577 

13918.2 

46.6345 

116658.3 

48036.9 



0 

0 

29CC 

5.0C87 

14418.5 

46.810C 

121330.6 

48537.2 



0 

0 

3000 

5.C226 

14920.0 

46.980C 

126020.1 

49038.7 



0 

0 

3 ICC 

5.0397 

15423. 1 

47. 1 45 C 

130726.4 

49541.8 



0 

0 

3 2CG 

5.0604 

15928.0 

47.3053 

135449.0 

50046.8 



0 

0 

3300 

5.C850 

16435.3 

47.4614 

140187.3 

50554.0 



0 

0 

3400 

5.1140 

16945.2 

47.6136 

144941.1 

51063.9 



0 

0 

35CC 

5.1476 

17458.2 

47.7623 

149710.0 

51577.0 



0 

0 

36C0 

5.1859 

17974.9 

47.9079 

154493.5 

52093.6 



0 

0 

37C0 

5.2294 

18495.6 

48.0505 

159291.4 

52614.3 



0 

0 

38CC 

5.2781 

19020.9 

48. 1906 

164103.5 

53139.7 



0 

0 

3900 

5.3323 

19551.4 

48.3284 

168929.5 

53670.2 



0 

0 

4000 

5.3519 

20087.6 

48.4642 

173769.1 

54206.3 



0 

0 

4 1 CC 

5.4571 

20630.0 

48.5981 

178622.3 

54748.7 



0 

0 

4200 

5.5278 

21179.2 

48.7304 

183488.7 

55297.9 



0 

0 

4300 

5. 6C41 

21735.7 

48.8614 

188368. 3 

55854.5 



0 

0 

44CC 

5.6859 

22300.2 

48.9912 

193260.9 

56418.9 



0 

0 

45C0 

5.7725 

22872.9 

49.1195 

198166.5 

56991.7 



0 

0 

4600 

5.8648 

23454.7 

49.2477 

203084.9 

57573.5 



0 

0 

4 7CC 

5.9620 

24046.0 

49.3745 

208016.0 

58164.8 



0 

0 

48CC 

6.0643 

24647.3 

49.5015 

212959.8 

58766.0 



0 

0 

4900 

6.1714 

25259.0 

49.6276 

217916.3 

59377.8 



0 

0 

5000 

6.2831 

25881.7 

49.7534 

222885.4 

60000.5 



0 

0 

5 ICC 

6.3591 

26515.8 

49. 879C 

227867.0 

60634.5 



0 

0 

5200 

6.5194 

27161.7 

50. 0044 

232861.1 

6128C.4 



0 

0 

53CC 

6.6433 

27819.7 

50. 1297 

237867.8 

61938.4 



0 

0 

54C0 

6.7713 

28490.4 

50.2551 

242887.1 

62609.1 



0 

0 

5500 

6.9C20 

29173.7 

50.3805 

247918.8 

63292.4 



0 

0 

5600 

7.0362 

29870.4 

50. 506C 

252963.1 

63989. 1 



0 

0 

57C0 

7.1741 

30580.9 

5C.6317 

258020.0 

64699.6 



0 

0 

5800 

7.3150 

313C5. 3 

50.7577 

263089.5 

65424.0 



0 

0 

59C0 

7.4589 

32044.0 

5C . 884 C 

268171.6 

66162.7 



0 

0 

6000 

7.6C54 

32797.2 

51.0106 

273266.3 

66915.9 



0 

0 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

Mg, 923° K. 



215 


TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(125) Mg (crystal, liquid)) molecular weight, 24.32 


7 ; 

°K 

cal/mole °K 

h t ~ h q° 
cal/mole 

co 

’ 

cal/mole °K 

-{Ff-Hft? 

cal/mole 

H T' 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(AHf-)f, 

cal/mole 

' 05,0 K f 

A Hf, 
cal/mole 

lo 9| 0 K 

0 


0 

0 

0 

- 1190.3 

0 


- 35309.0 


100 

3.753 

152.9 

2.263 

73.4 

- 1037.4 

0 

0 

- 35653.0 

71.8374 

zoo 

5.418 

630.9 

5.511 

471.3 

- 559.4 

0 

0 

- 35671.8 

32.8573 

298.15 

5.929 

1190.3 

7.780 

1129.3 

0 

0 

0 

- 35600.0 

20.0355 

300 

5.937 

1201.3 

7.817 

1143.8 

11.0 

0 

0 

- 35598.2 

19.8746 

400 

6.241 

1811.3 

9.569 

2016.3 

621.0 

0 

0 

- 35485.0 

13.4003 

500 

6.493 

2447.7 

10.989 

3046.8 

1257.4 

0 

0 

- 35345.4 

9.5299 

600 

6.766 

3109.7 

12.195 

4207.3 

1919.4 

0 

0 

- 35180.2 

6.9605 

700 

7.084 

3802.0 

13.261 

5480.7 

2611.7 

0 

0 

- 34984.7 

5.1346 

800 

7.426 

4527.3 

14.229 

6855.9 

3337.0 

0 

0 

- 34756.3 

3.7734 

900 

7.792 

5288.0 

15 . 125 

8324.5 

4097.7 

0 

0 

- 34492.4 

2.7223 

b 92 3 

7.880 

5468.2 

15.322 

8674.0 

4277.9 

0 

0 

- 34402.3 

2.5071 

923 

8.0 

7608.2 

17.641 

8674.0 

6417.9 

0 

0 

- 32257.3 

2.5071 

1000 

8.0 

8224.2 

18.282 

10057.8 

7033.9 

0 

0 

- 32053.0 

1.9272 

1100 

8.0 

9024.2 

19.044 

11924.2 

7833.9 

0 

0 

- 31749.8 

1.2932 

1200 

8.0 

9824.2 

19. 740 

13863.8 

8633.9 

0 

0 

- 31446.6 

0.7700 

1300 

8.0 

10624.2 

20.381 

15871.1 

9433.9 

0 

0 

- 31143.4 

0.3317 

1400 

8.0 

11424.2 

20.974 

17939.4 

10233.9 

0 

0 

- 30840.3 

- 0.0405 

1500 

8.0 

12224.2 

21.526 

20064.8 

11033.9 

0 

0 

- 30537.1 

- 0.3599 

1600 

8.0 

13024.2 

22.042 

22243.0 

11833.9 

0 

0 

- 30233.9 

- 0.6366 

1700 

8.0 

13824.2 

22.527 

24471.7 

12633.9 

0 

0 

- 29930.7 

- 0.8784 

1800 

8.0 

14624.2 

22.984 

26747.0 

13433.9 

0 

0 

- 29627.5 

- 1.0911 

1900 

8.0 

15424.2 

23.417 

29068.1 

14233.9 

0 

0 

- 29324.4 

- 1.2794 

2000 

8.0 

16224.2 

23.827 

31429.8 

15033.9 

0 

0 

- 29021.2 

- 1.4473 

2100 

8.0 

17024.2 

24.217 

33831.5 

15833.9 

0 

0 

- 28718.1 

- 1.5976 

2200 

8.0 

17824.2 

24.590 

36273.8 

16633.9 

0 

0 

- 28415.1 

- 1.7325 

2300 

8.0 

18624.2 

24.945 

38749.3 

17433.9 

0 

0 

- 28112.2 

- 1.8547 

2400 

8.0 

19424.2 

25.286 

41262.2 

18233.9 

0 

0 

- 27809.5 

- 1.9653 

2500 

8.0 

20224.2 

25.612 

43805.8 

19033.9 

0 

0 

- 27507.1 

- 2.0662 


°Hq refers to crystal state. 
^Melting point. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(126) MgCl (gas); molecular weight, 59.777 


r, 

°K 

c p, 

cal/mole °K 

H T~ H 0' 

cal/mole 

9° 

’ 

cal/mole °K 

-W-h, 3 ), 

cal/mole 

H T' 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) f , 
cal/mole 

!og 10 K f 

AHf, 

cal/mole 

'°9|0 K 

0 


0 


0 

-729.6 

1557.4 


-62300.0 


ICO 

7.0772 

697.2 

47.3913 

4041.9 

-32.3 

1753.8 

1.0959 

-62596.4 

133.1610 

200 

7.8303 

1442.1 

52.5232 

9062.6 

712.5 

1657.8 

2.9818 

-62847.4 

64.6500 

298.15 

8.3245 

2237.5 

55.7526 

14385.1 

1507.9 

1507.9 

3.5556 

-63042.7 

42.0117 

300 

8.3310 

2252.9 

55.8041 

14488 . 3 

1523.3 

1504.8 

3.5623 

-63046.1 

41.7267 

4C0 

8.5880 

3100.2 

58.2398 

20195.7 

2370.6 

1327.5 

3.8222 

-63226.0 

30.2300 

500 

8.7310 

3966.8 

60.1730 

26119.7 

3237.2 

1130.7 

3.9573 

-63397.1 

23.3126 

600 

8.8194 

4844.7 

61.7732 

32219.3 

4115.1 

912.1 

4.0324 

-63560.5 

18.6887 

700 

8.8792 

5729.8 

63. 1375 

38466.5 

5000.2 

665.6 

4.0740 

-63715.8 

15.3776 

800 

8.9229 

6620.0 

64.3261 

44840 . 9 

5890.4 

387.9 

4.0949 

-63863.1 

12.8883 

900 

8.9568 

7514.0 

65.3791 

51327.2 

6784.4 

76.0 

4. 1021 

-64003.0 

10.9478 

“1000 

8.9845 

8411.1 

66.3243 

57913.2 

7681.5 

-2410.3 

4.0610 

-64135.9 

9.3921 

1100 

9.0080 

9310.8 

67.1817 

64589.1 

8581.2 

-2759.5 

4.0099 

-64262.8 

8. 1167 

1200 

9.0287 

10212.6 

67.9664 

71347.1 

9483.0 

-3107.9 

3.9614 

-64384.1 

7.0518 

1300 

9.0473 

11116.4 

68.6899 

78180.4 

10386.9 

-3455.5 

3.9153 

-64500.5 

6.1490 

1400 

9.0645 

12022.0 

69. 3610 

85083.3 

11292.5 

-3802.4 

3.8718 

-64612.6 

5.3739 

1500 

9.0805 

12929.3 

69.9869 

92051.1 

12199.7 

-4148.7 

3.8304 

-64720.7 

4.7009 

1600 

9.0958 

13838.1 

70.5734 

99079.4 

13108.5 

-4494.3 

3.7912 

-64825.3 

4.1111 

1700 

9.1103 

14748.4 

71.1253 

106164.6 

14018.8 

-4839.3 

3.7537 

-64926.6 

3.5899 

1800 

9. 1243 

15660.2 

71.6464 

113303.4 

14930.6 

-5183.8 

3. 7180 

-65024.9 

3. 1258 

1900 

9.1380 

16573.3 

72. 1401 

120493.0 

15843.7 

-5527.6 

3.6837 

-65120.5 

2.7100 

2000 

9.1513 

17487*7 

72.6092 

127730.6 

16758.2 

-5870.9 

3.6510 

-65213.5 

2.3353 

2100 

9. 1643 

18403. 5 

73.0560 

135014.1 

17673.9 

-6213.6 

3.6197 

-65304.2 

1.9957 

2200 

9.1771 

19320.6 

73.4826 

142341.2 

18591.0 

-6555.7 

3.5893 

-65392.7 

1.6866 

2300 

9.1898 

20238.9 

73.8908 

149710.0 

19509.4 

-6897.3 

3.5604 

-65479.2 

1.4040 

2400 

9. 2023 

21158.6 

74.2822 

157118.8 

20429.0 

-7238.3 

3.5323 

-65563.9 

1.1446 

2500 

9.2147 

22079.4 

74.6581 

164565.9 

21349.8 

-7578.7 

3.5055 

-65646.9 

0.9056 

2600 

9.2270 

23001.5 

75.0198 

172049.9 

22271.9 



-65728.4 

0.6848 

2700 

9.2394 

23924.8 

75.3682 

179569.4 

23195.2 



-65808.7 

0.4800 

2800 

9.2517 

24849.4 

75.7045 

187123.2 

24119.8 



-65888.0 

0.2897 

2900 

9.2641 

25775.2 

76.0293 

194709.9 

25045.6 



-65966.6 

0.1122 

3000 

9.2765 

26702.2 

76.3436 

202328.7 

25972.6 



-66044.7 

-0.0536 

3100 

9.2891 

27630.5 

76.6480 

209978.3 

26900.9 



-66122.8 

-0.2088 

3200 

9. 3018 

28560.0 

76.9431 

217658.0 

27830.4 



-66201.1 

-0.3546 

3300 

9.3148 

29490.8 

77.2295 

225366.7 

28761.2 



-66280.0 

-0.4917 

3400 

9.3280 

30423.0 

77.5078 

233103.6 

29693.4 



-66360.0 

-0.6209 

3500 

9.3415 

31356.4 

77.7784 

240868. 0 

30626.9 



-66441.6 

-0.7428 

3600 

9.3554 

32291.3 

78.0418 

248659.0 

31561.7 



-66525.0 

-0.8581 

3700 

9.3697 

33227.5 

78.2983 

256476. 1 

32498.0 



-66611.0 

-0.9673 

3800 

9.3844 

34165.2 

78.5483 

264318.5 

33435.7 



-66699.8 

-1.0709 

3900 

9.3997 

35104.4 

78.7923 

272185.6 

34374.9 



-66792.1 

-1.1694 

4000 

9.4154 

36045.2 

79.0305 

280076.7 

35315.6 



-66888.4 

-1.2630 

4100 

9.4317 

36987.5 

79.2632 

287991.5 

36258.0 



-66989.0 

-1.3522 

4200 

9.4487 

37931.6 

79.4907 

295929.2 

37202.0 



-67094.7 

-1.4373 

4300 

9.4663 

38877.3 

79.7132 

303889.4 

38147.7 



-67205.8 

-1.5185 

4400 

9.4845 

39824.8 

79.9310 

311871.7 

39095.3 



-67322.9 

-1.5962 

4500 

9. 5034 

40774.2 

80. 1444 

319875.5 

40044.6 



-67446.3 

-1.6706 

4600 

9.5231 

41725.6 

80.3535 

327900.4 

40996.0 



-67576.7 

-1.7419 

4700 

9.5434 

42678.9 

80.5585 

335946.1 

41949.3 



-67714.4 

-1.8102 

4800 

9.5645 

43634.3 

80.7596 

344012.0 

42904.7 



-67860.0 

-1.8759 

4900 

9.5864 

44591.8 

80.9571 

352097.9 

43862.2 



-68013.7 

-1.9390 

5000 

9. 6090 

45551.6 

81.1510 

360203.3 

44822.0 



-68176.1 

-1.9998 

5100 

9.6323 

46513.6 

81.3415 

368327.9 

45784.0 



-68347.4 

-2.0583 

5200 

9.6564 

47478.1 

81.5288 

376471.5 

46748.5 



-68528.2 

-2.1147 

5300 

9.6812 

48444.9 

81.7129 

384633.6 

47715.3 



-68718.4 

-2. 1691 

5400 

9.7C67 

49414.3 

81.8941 

392814.0 

48684.7 



-68918.8 

-2.2216 

5500 

9.7329 

50386.3 

82.0725 

401012.3 

49656.7 



-69129.2 

-2.2724 

5600 

9.7598 

51360.9 

82.2481 

409228.4 

50631.3 



-69350.2 

-2.3215 

5700 

9.7873 

52338.3 

82.4211 

417461.9 

51608.7 



-69582.2 

-2.3691 

5800 

9.8155 

53318.4 

82.5915 

425712.5 

52588.8 



-69825.3 

-2.4152 

5900 

9.8443 

54301.4 

82.7596 

433980.1 

53571.8 



-70079.7 

-2.4599 

6000 

9.8737 

55287.3 

82.9253 

442264.3 

54557.7 



-70345.7 

-2.5032 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Mg, 923° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(127) MgClg (gas); molecular weight, 95.234 


T, 

°K 

C /2> 

cal/mole °K 

H f ~ H 0' 

cal/mole 

C° 

’ 

cal/mole °K 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

O 

in 

O 

3 

A Hf, 
cal/mole 

log io * 

0 


0 


0 

-103774.0 

-100390.3 


-192796.1 


100 

8.5475 

732.0 

49.5857 

4226.6 

-103042.0 

-100507. 1 

220.1221 

-193554.5 

412.4150 

200 

11.6033 

1756.3 

56.5618 

9556.1 

-102017.8 

-100686.5 

110.2150 

-194025.1 

200.6941 

298.15 

13.0335 

2974.0 

61.4968 

15361.2 

-100800.0 

-100800.0 

73.9780 

-194301.3 

130.8548 

300 

13.0516 

2998.2 

61.5775 

15475.1 

-100775.9 

-100801.9 

73.5223 

-194305.6 

129.9765 

400 

13.7542 

4342.3 

65.4396 

21833.5 

-99431.7 

-100897.0 

55.1569 

-194518.9 

94.5721 

500 

14.1309 

5738.4 

68.5533 

28538.3 

-98035.6 

-100991.3 

44.1270 

-194701.5 

73.3077 

600 

14.3520 

7163.4 

71.1508 

35527.1 

-96610.6 

-101097. 1 

36.7667 

-194862. 1 

59.1187 

700 

14.4914 

8606. 1 

73.3744 

42756.0 

-95167.9 

-101225.3 

31. 5033 

-195003.4 

48.9759 

800 

14.5846 

10060.2 

75.316C 

50192.6 

-93713.8 

-101381.8 

27.5502 

-195127.6 

41.3635 

900 

14.6497 

11522.1 

77.0378 

57811.9 

-92251.9 

-101571.1 

24.4702 

-195236.6 

35.4393 

°1000 

14.6969 

12989.5 

78.5838 

65594.3 

-90784.5 

-103934.2 

21.9623 

-195332.5 

30.6973 

1100 

14.7322 

14461. 1 

79.9863 

73523.9 

-89312.9 

-104160.4 

19.8954 

-195417.1 

26.8158 

1200 

14. 7593 

15935.7 

81.2694 

81587.6 

-87838.3 

-104386.2 

18.1691 

-195492. 1 

23.5799 

1300 

14.7804 

17412.7 

82.4516 

89774.4 

-86361.3 

-104612.1 

16.7051 

-195558.7 

20.8408 

1400 

14.7973 

18891.7 

83.5476 

98075.0 

-84882.4 

-104838.2 

15.4476 

-195618.3 

18.4922 

1500 

14.8110 

20372.1 

84.5690 

106481.4 

-83401.9 

-105064.8 

14.3554 

-195671.8 

16.4562 

1600 

14.8222 

21853.8 

85.5253 

114986.7 

-81920.3 

-105292.1 

13.3977 

-195720. 1 

14.6742 

1700 

14.8315 

23336.5 

86.4241 

123584.6 

-80437.6 

-105520.0 

12.5509 

-195763.8 

13. 1015 

1800 

14.8393 

24820.0 

87.2721 

132269.8 

-78954.0 

-105748.8 

11.7965 

-195803.6 

11.7033 

1900 

14.8459 

26304.3 

88.0746 

141037.5 

-77469.7 

-105978.4 

11.1200 

-195839.9 

10.4520 

2000 

14.8516 

27789.2 

88.8363 

149883.4 

-75984.9 

-106209.0 

10.5099 

-195873.1 

9.3256 

2100 

14.8565 

29274.6 

89.5610 

158803.5 

-74499.4 

-106440.5 

9.9567 

-195903.7 

8.3063 

2200 

14.8607 

30760.4 

90.2522 

167794.4 

-73013.6 

-106673.1 

9.4525 

-195932.0 

7.3796 

2300 

14.8644 

32246.7 

90.9129 

176852.9 

-71527.3 

-106906.6 

8.9914 

-195958.3 

6.5333 

2400 

14.8677 

33733.3 

91.5456 

185976.1 

-70040.7 

-107141.3 

8.5676 

-195982.9 

5.7575 

2500 

14.8706 

35220.2 

92.1526 

195161.2 

-68553.8 

-107377.0 

8.1771 

-196006.1 

5.0436 

2600 

14.8731 

36707.4 

92.7359 

204405.8 

-67066.6 



-196028.2 

4.3845 

2700 

14.8754 

38194.8 

93.2972 

213707.7 

-65579.2 



-196049.4 

3.7743 

2800 

14.8774 

39682.5 

93.8382 

223064.6 

-64091.5 



-196070.2 

3.2075 

2900 

14.8792 

41170.3 

94.3603 

232474.7 

-62603.7 



-196090.8 

2.6798 

30C0 

14.8809 

42658.3 

94.8648 

241936.1 

-61115.7 



-196111.6 

2. 1872 

3100 

14.8824 

44146.5 

95.3528 

251447.1 

-59627.5 



-196133.0 

1.7263 

3200 

14.8837 

45634.8 

95.8253 

261006.1 

-58139.2 



-196155.4 

1.2942 

3300 

14.8850 

47123.2 

96.2833 

270611.6 

-56650.8 



-196179.3 

0.8882 

3400 

14.8861 

48611.8 

96.7277 

280262.3 

-55162.2 



-196205.1 

0.5061 

3500 

14.8871 

50100.4 

97. 1592 

289956.8 

-53673.6 



-196233.4 

0.1457 

3600 

14.8881 

51589.2 

97.5786 

299693.7 

-52184.8 



-196264.7 

-0.1946 

3700 

14.8889 

53078.1 

97.9865 

309472.1 

-50696.0 



-196299.5 

-0.5167 

3800 

14.8897 

54567.0 

98.3836 

319290.7 

-49207.0 



-196338.3 

-0.8218 

3900 

14.8905 

56056.0 

98.7704 

329148.5 

-47718.0 



-196381.8 

-1.1114 

4000 

14.8912 

57545. 1 

99.1474 

339044.4 

-46228.9 



-196430.6 

-1.3865 

4100 

14.8918 

59034.2 

99.5151 

348977.6 

-44739.8 



-196485.1 

-1.6483 

4200 

14.8924 

60523.4 

99.874C 

358947.2 

-43250.6 



-196546.0 

-1.8977 

4300 

14.8930 

62012.7 

100.2244 

368952.1 

-41761.3 



-196613.9 

-2.1356 

4400 

14.8935 

63502.0 

100.5668 

378991.8 

-40272.0 



-196689.4 

-2.3627 

4500 

14.8940 

64991.4 

100.9015 

389065.2 

-38782.6 



-196772.9 

-2.5799 

4600 

14.8944 

66480.8 

101.2288 

399171.8 

-37293.2 



-196865.0 

-2.7876 

4700 

14.8948 

67970.3 

101.5492 

409310.8 

-35803.7 



-196966.4 

-2.9867 

4800 

14.8952 

69459.8 

101.8628 

419481.4 

-34314.2 



-197077.5 

-3.1775 

4900 

14.8956 

70949.3 

102.1699 

429683.1 

-32824.7 



-197198.8 

-3.3607 

5000 

14.8959 

72438.9 

102.4708 

439915.2 

-31335. 1 



-197330.8 

-3.5367 

5100 

14.8963 

73928.5 

102.7658 

450177.1 

-29845.5 



-197473.9 

-3.7059 

5200 

14.8966 

75418.2 

1C3.0551 

460468.2 

-28355.9 



-197628.7 

-3. 8686 

5300 

14.8969 

76907.8 

103.3388 

470787.9 

-26866.2 



-197795.3 

-4.0254 

5400 

14.8972 

78397.5 

103.6173 

481135.8 

-25376.5 



-197974.5 

-4.1765 

5500 

14.8974 

79887.3 

103.8906 

491511.2 

-23886.7 



-198166.1 

-4. 3223 

5600 

14.8977 

81377.0 

104.1591 

501913.7 

-22397.0 



-198370.9 

-4.4629 

5700 

14.8979 

82866.8 

104.4227 

512342.8 

-20907.2 



-198589.4 

-4.5988 

5800 

14.8981 

84356.6 

104.6818 

522798.1 

-19417.4 



-198821.6 

-4.7302 

5900 

14.8983 

85846.4 

104.9365 

533279.1 

-17927.6 



-199067.9 

-4.8572 

6000 

14. 8985 

87336.3 

105.1869 

543785.3 

-16437.7 



-199328.6 

-4.9802 


J A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Mg, 923° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(128) MgF (gas)} molecular weight, 43.32 


T, 

°K 

r° 

t 

cal/mole °K 

H f~ H 6 . 

cal/mole 

c° 

* r > 

cal/mole °K 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

'Ofl| 0 Kf 

A Hf, 
cal/mole 

log iO K 

0 


0 


0 

-22381.1 

-20136.0 


-73800.0 


ICO 

6.9655 

695.2 

44.9206 

3796.8 

-21685.8 

— 1994 1.0 

48.4544 

-74100.1 

158. 1633 

200 

7.2832 

1403. 7 

49,8185 

8560.0 

-20977.4 

-20060.6 

26.6266 

-74414.3 

77.0620 

298 . lb 

7.7861 

2143.7 

52.8222 

13605.3 

-20237.4 

-20237.4 

19.3835 

-74695.6 

50.2490 

300 

7.7946 

2158.1 

52.8704 

13703.0 

-20223.0 

-20240.9 

19.2920 

-74700.4 

49.9114 

400 

8.1722 

2957.7 

55. 1682 

19109.6 

-19423.3 

-20436.3 

15.5900 

-74937.7 

36.2870 

500 

8.4170 

3788.1 

57.0201 

24722.0 

-18593.0 

-20645.1 

13.3464 

-75136.2 

28.0883 

600 

8.5776 

4638.4 

58.5699 

30503.6 

-17742.7 

-20872.5 

11.8348 

-75307.7 

22.6089 

700 

8.6876 

5501.9 

59.9009 

36428.7 

-16879.1 

-21126.4 

10.7427 

-75460.2 

18.6865 

800 

8.7665 

6374.8 

61.0664 

42478.2 

-16006.2 

-21410.9 

9.9131 

-75599.1 

15.7391 

900 

8.8256 

7254.6 

62. 1025 

48637.6 

-15126.5 

-21729.2 

9.2586 

-75728.0 

13.4425 

°1000 

8.8716 

8139.5 

63.0348 

54895.3 

-14241.5 

-24222.0 

8.6879 

-75849.2 

11.6023 

1100 

8.9087 

9C28.6 

63.8822 

61241.8 

-13352.5 

-24577.9 

8.2033 

-75964.3 

10.0942 

1200 

8.9396 

9921.1 

64.6587 

67669.4 

-12460.0 

-24933.2 

7.7936 

-76074.6 

8.8357 

1300 

8.9659 

10816.4 

65.3753 

74171.5 

-11564.7 

-25288.1 

7.4417 

-76180.7 

7.7692 

1400 

8.9889 

11714.1 

66.0406 

80742.7 

-10666.9 

-25642.7 

7.1360 

-76283.4 

6.8539 

1500 

9.0093 

12614. 1 

66.6615 

87378.2 

-9767.0 

-25997.0 

6.8673 

-76383.1 

6.0595 

1600 

9.0279 

13515.9 

67.2435 

94073.7 

-8865.1 

-26351.2 

6.6291 

-76480.2 

5.3635 

1700 

9.0449 

14419.6 

67.7914 

100825.7 

-7961.5 

-26705.2 

6.4160 

-76575.0 

4.7487 

1800 

9.0607 

15324.9 

68. 3088 

107631.0 

-7056.2 

-27059.0 

6.2241 

-76667.6 

4.2015 

1900 

9.0756 

16231.7 

68.7991 

114486.6 

-6149.4 

-27412.7 

6.0499 

-76758.2 

3.7113 

2000 

9.0898 

17140.0 

69.2650 

121390.0 

-5241.1 

-27766.4 

5.8914 

-76847.1 

3.2696 

2100 

9. 1C32 

18049.6 

69.7088 

128338.8 

-4331.4 

-28119.9 

5.7460 

-76934.4 

2.8695 

2200 

9.1162 

18960.6 

70. 1326 

135331.1 

-3420.5 

-28473.4 

5.6120 

-77020.1 

2.5054 

2300 

9.1288 

19872.8 

70.5381 

142364.7 

-2508.2 

-28826.8 

5.4884 

-77104.5 

2.1726 

2400 

9.1410 

20786. 3 

70.9269 

149438.1 

-1594.7 

-29180.2 

5.3735 

-77187.5 

1.8671 

2500 

9.1529 

21701.0 

71.3003 

156549.6 

-680.0 

-29533.5 

5.2667 

-77269.5 

1.5858 

2600 

9.1645 

22616.9 

71.6595 

163697.7 

235.8 



-77350.6 

1.3259 

2700 

9. 1760 

23533.9 

72.0056 

170881.1 

1152.9 



-77430.9 

1.0850 

2800 

9. 1874 

24452.1 

72.3395 

178098.4 

2071.0 



-77510.7 

0.8610 

2900 

9.1987 

25371.4 

72.6621 

185348.6 

2990.3 



-77590.2 

0.6523 

3000 

9.2099 

26291.8 

72.9741 

192630.5 

3910.8 



-77669.7 

0.4573 

3X00 

9.2211 

27213.4 

73.2763 

199943.1 

4832.3 



-77749.5 

0.2747 

3200 

9.2323 

28136.1 

73.5692 

207285.4 

5755.0 



-77830.1 

0.1034 

3300 

9.2437 

29059.9 

73.8535 

214656.6 

6678.8 



-77911.6 

-0.0578 

3400 

9.2552 

29984.8 

74. 1296 

222055.8 

7603.7 



-77994.7 

-0.2096 

3500 

9.2668 

30910.9 

74.3981 

229482.3 

8529.8 



-78079.6 

-0.3529 

3600 

9.2788 

31838.2 

74.6593 

236935.2 

9457.1 



-78166.9 

-0.4884 

37C0 

9.2910 

32766.7 

74.9137 

244413.9 

10385.6 



-78257.0 

-0.6168 

3800 

9.3035 

33696.4 

75. 1616 

251917.7 

11315.3 



-78350.4 

-0.7385 

3900 

9.3164 

34627.4 

75.4034 

259446.0 

12246.3 



-78447.7 

-0.8541 

4000 

9.3298 

35559.7 

75.6395 

266998.2 

13178.6 



-78549.3 

-0.9640 

41G0 

9.3436 

36493.3 

75.8700 

274573.7 

14112.3 



-78655.7 

-1.0688 

4200 

9.3580 

37428.4 

76.0953 

282172.0 

15047.3 



-78767.4 

-1.1687 

4300 

9.3729 

38364.9 

76.3157 

289792.6 

15983.9 



-78885.1 

-1.2641 

4400 

9.3884 

39303.0 

76.5314 

297435.0 

16921.9 



-79009.0 

-1.3553 

4500 

9.4046 

40242.7 

76.7425 

305098.8 

17861.6 



-79139.7 

-1.4425 

4600 

9.4215 

41184.0 

76.9494 

312783.4 

18802.9 



-79277.7 

-1.5262 

4700 

9.4391 

42127.0 

77. 1522 

320488.5 

19745.9 



-79423.4 

-1.6064 

4800 

9.4575 

43071.8 

77.3512 

328213.7 

20690.7 



-79577.3 

-1.6834 

4900 

9.4767 

44018.5 

77. 5464 

335958.6 

21637.4 



-79739.8 

-1.7574 

5000 

9.4966 

44967.2 

77.7380 

343722.9 

22586.1 



-79911.2 

-1.8286 

5100 

9.5174 

45917.9 

77.9263 

351506.1 

23536.8 



-80091.9 

-1.8972 

5200 

9.5390 

46870. 7 

78.1113 

359308.0 

24489.6 



-80282.4 

-1.9632 

5300 

9.5614 

47825.7 

78.2932 

367128.3 

25444.6 



-80482.7 

-2.0270 

5400 

9.5847 

48783.0 

78.4721 

374966.6 

26401.9 



-80693.4 

-2.0885 

5500 

9.6089 

49742.6 

78.6482 

382822.6 

27361.6 



-80914.4 

-2.1480 

5600 

9.6339 

50704.8 

78.8216 

390696.1 

28323.7 



-81146.2 

-2.2054 

5700 

9.6598 

51669.5 

78.9923 

398586.8 

29288.4 



-81389.3 

-2.2611 

5800 

9.6865 

52636.8 

79.1606 

406494.5 

30255.7 



-81643.7 

-2.3150 

5900 

9.7141 

53606.8 

79.3264 

414418.9 

31225.7 



-81909.5 

-2.3672 

6000 

9.7425 

54579.6 

79.4899 

422359.7 

32198.5 



-82187.1 

-2.4178 


a A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Mg, 923° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(129) MgF^ (gas)j molecular weight, 62.32 


n 

°K 

cal/mole °K 

H f~ H 6' 

cal/mole 

C ° 

cal/mole °K 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f t 
cal/mole 

log,o K f 

A Hf, 
cal/mole 

l0 9|0 X 

0 


0 


0 

- 180623.8 

- 177323.9 


- 249342 . 9 


100 

7. 1629 

698.4 

45.8372 

3885.4 

- 179925.4 

- 177473.2 

388.4777 

- 250138.4 

536.0580 

200 

9.2785 

1510.5 

51 . 3805 

8765.6 

- 179113.3 

- 177839.2 

194.3955 

-2508 74.8 

262.4091 

298.15 

11.2354 

2523.8 

55.4766 

14016.5 

- 178100.0 

- 178100.0 

130.3808 

- 251416.3 

172.0763 

300 

11.2645 

2544.6 

55.5462 

14119.2 

- 178079.2 

- 178104.0 

129.5757 

- 251424.8 

170.9399 

400 

12.4848 

3737.4 

58.9691 

19850.3 

- 176886.4 

-1 78291.4 

97.1240 

- 251809.1 

125.1177 

500 

13.2157 

5025.4 

61.8402 

25894.7 

- 175598.4 

- 178445.2 

77.6340 

- 252082.1 

97.5880 

600 

13.6716 

6371.5 

64.2931 

32204.4 

- 174252.3 

- 178592.6 

64. 6300 

- 252282.7 

79.2175 

700 

13.9698 

7754.5 

66.4245 

38742.6 

- 172869.3 

- 178752. 1 

55.3335 

- 252435.0 

66.0865 

800 

14.1739 

9162.3 

68.3041 

45480.9 

- 171461.5 

- 178933.8 

48.3544 

- 252554.0 

56.2329 

900 

14.3188 

10587. 3 

69.9823 

52396.8 

- 170036.5 

- 179144.2 

42.9202 

- 252649.4 

48.5658 

a 1000 

14.4250 

12024.8 

71.4967 

59472.0 

- 168599.0 

- 181526.0 

38.5284 

- 252727.5 

42.4300 

1100 

14 . 5 C 51 

13471.5 

72.8755 

66691.6 

- 167152.3 

- 181769.2 

34.9198 

- 252792.4 

37.4083 

1200 

14.5669 

14925.2 

74 . 1404 

74043.3 

- 165698.6 

- 182011. 1 

31.9085 

- 252847.2 

33.2226 

1300 

14.6155 

16384.4 

75.3084 

81516.4 

- 164239.4 

- 182252.3 

29.3569 

- 252894. 1 

29.6802 

1400 

14.6544 

17848.0 

76 . 393 C 

89102.2 

- 162775.8 

- 182493.4 

27. 1670 

- 252934.6 

26.6433 

1500 

14.6859 

19315.0 

77.4051 

96792.6 

- 161308.8 

- 182734.9 

25.2666 

- 252970.0 

24.0109 

1600 

14.7119 

20785.0 

78.3538 

104581.1 

- 159838.8 

- 182977.0 

23.6017 

- 253001.2 

21.7073 

1700 

14.7336 

22257.3 

79.2463 

112461.5 

- 158366.5 

- 183220.0 

22. 1306 

- 253028.9 

19.6744 

1800 

14.7518 

23731.6 

80.0890 

120428.7 

- 156892.2 

- 183463.9 

20.8213 

- 253053.5 

17.8672 

1900 

14.7672 

25207.5 

80.8870 

128477.8 

- 155416.3 

- 183709.1 

19.6481 

- 253075.7 

16.2501 

2000 

14.7804 

26684.9 

81.6448 

136604. 7 

- 153938.9 

- 183955.5 

18.5909 

- 253095.8 

14.7946 

2100 

14.7918 

28163.6 

82.3663 

144805.6 

- 152460.2 

- 184203.3 

17.6332 

- 253114.1 

13.4777 

2200 

14.8017 

29643. 3 

83.0546 

153076.9 

- 150980.5 

- 184452.5 

16.7611 

- 253130.8 

12.2803 

2300 

14.8104 

31123.9 

83.7128 

161415.5 

- 149499.9 

- 184703.2 

15.9641 

- 253146.3 

11.1870 

2400 

14.8180 

32605.3 

84.3433 

169818.5 

- 148018.5 

- 184955.5 

15.2322 

- 253160.7 

10. 1848 

2500 

14.8247 

34087.4 

84.9483 

178283.3 

- 146536.4 

- 185209.3 

14.5582 

- 253174.3 

9.2627 

2600 

14. 8307 

35570.2 

85.5299 

186807.4 

- 145053.6 



- 253187.4 

8.4114 

2700 

14.8360 

37053.6 

86.0897 

195388.5 

- 143570.2 



- 253200.1 

7.6232 

2800 

14.8408 

38537.4 

86.6293 

204024.7 

- 142086.4 



- 253212.9 

6.8913 

2900 

14.8451 

40021.7 

87. 1502 

212713.8 

- 140602.1 



- 253225.9 

6.2098 

3000 

14.8490 

41506.4 

87.6535 

221454.1 

- 139117.4 



- 253239.6 

5.5736 

3100 

14.8525 

42991.5 

88.1405 

230243.9 

- 137632.3 



- 253254.2 

4.9785 

3200 

14.8557 

44476.9 

88.6121 

239081.7 

- 136146.9 



- 253270.2 

4.4206 

3300 

14.8586 

45962.6 

89.0692 

247965.9 

- 134661.2 



- 253288.0 

3.8964 

3400 

14.8612 

47448.6 

89.5129 

256895.1 

- 133175.2 



- 253308.0 

3.4031 

3500 

14.8636 

48934.9 

89.9437 

265868.0 

- 131688.9 



- 253330.8 

2.9379 

3600 

14.8659 

50421.3 

90.3624 

274883.4 

- 130202.5 



- 253356.8 

2.4985 

3700 

14.8679 

51908.0 

90.7698 

283940. 1 

- 128715.8 



- 253386.6 

2.0828 

3800 

14.8698 

53394.9 

91. 1663 

293037.0 

- 127228.9 



- 253420.7 

1.6889 

3900 

14.8716 

54882.0 

91.5526 

302173.0 

- 125741.8 



- 253459.6 

1.3152 

4000 

14.8732 

56369.2 

91.9291 

311347.2 

- 124254.6 



- 253504.0 

0.9601 

4100 

14.8747 

57856.6 

92.2964 

320558.6 

- 122767.2 



- 253554.4 

0.6222 

4200 

14.8761 

59344.1 

92.6548 

329806.2 

- 121279.7 



- 253611.3 

0.3004 

4300 

14.8774 

60831.8 

93.0049 

339089.2 

- 119792.0 



- 253675.4 

- 0.0065 

4400 

14.8786 

62319.6 

93.3469 

348406.9 

- 118304.2 



- 253747.2 

- 0.2996 

4500 

14.8797 

63807.5 

93.6813 

357758.4 

- 116816.3 



- 253827.1 

- 0.5797 

4600 

14.8808 

65295.6 

94.0084 

367142.9 

- 115328.2 



- 253915.9 

- 0.8477 

4700 

14.8818 

66783.7 

94.3284 

376559.8 

- 113840.1 



- 254014.0 

- 1.1044 

4800 

14.8827 

68271.9 

94.6417 

386008.4 

- 112351.9 



- 254121.9 

- 1.3505 

4900 

14.8836 

69760.2 

94.9486 

395487.9 

- 110863.6 



- 254240.2 

- 1.5867 

5000 

14.8844 

71248.6 

95.2493 

404997.9 

- 109375.2 



- 254369.3 

- 1.8136 

5100 

14.8852 

72737.1 

95.5441 

414537.6 

- 107886.7 



- 254509.6 

- 2.0316 

5200 

14.8859 

74225.7 

95.8331 

424106.5 

- 106398.1 



- 254661.7 

- 2.2414 

5300 

14.8866 

75714.3 

96.1167 

433704.0 

- 104909.5 



- 254825.7 

- 2.4434 

5400 

14.8873 

77203.0 

96.3949 

443329.7 

- 103420.8 



- 255002.3 

- 2.6381 

5500 

14.8879 

78691.7 

96.6681 

452982.9 

- 101932.1 



- 255191.5 

- 2.8258 

5600 

14.8885 

80180.6 

96.9364 

462663.1 

- 100443.2 



- 255393.9 

- 3.0069 

5700 

14.8890 

81669.4 

97. 1999 

472370.0 

- 98954.4 



- 255610.1 

- 3.1818 

5800 

14.8896 

83158.4 

97.4588 

482102.9 

- 97465.4 



- 255840.1 

- 3.3509 

5900 

14.8901 

84647.3 

97.7134 

491861.6 

- 95976.5 



- 256084.3 

- 3.5143 

6000 

14.8905 

86136.4 

97.9636 

501645.5 

- 94487.4 



- 256342.9 

- 3.6725 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Mg, 923° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(130) Mg ?2 (crystal, liquid ) 5 molecular weight, 62.32 


T, 

°K 

cal/mole °K 

Hf ~ H q° 

cal/mole 

00 

cal/mole °K 

cat/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from' 
gaseous atoms 

(A Hf) f , 
cal/mole 

lo< 3|0 K f 

A Hf, 
cal/mole 

'°9 \0 K 

0 


0 

0 

0 

-265872.0 

-262572.1 


-334591.1 


too 

5.1916 

182.2 

2.8709 

104.8 

-265689.8 

-263237.5 

566.5167 

-335902.8 

714.0970 

200 

11.6669 

1051.4 

8.6350 

675.6 

-264820.7 

-263546.5 

278.7060 

-336582.1 

346.7197 

298.15 

14.9700 

2372.0 

13.9635 

1791.2 

-263500.0 

-263500.0 

183.9054 

-336816.3 

225.6010 

300 

15.0000 

2410.9 

14. 1013 

1819.5 

-263461.1 

-263486.0 

182.7161 

-336806.8 

224.0803 

400 

16.5630 

3997.6 

18.6454 

3460.5 

-261874.4 

-263279.4 

134.7447 

-336797.1 

162.7384 

500 

17.3100 

5694.0 

22.4277 

5519.8 

-260178.0 

-263024.8 

105.9888 

-336661.7 

125.9427 

600 

17.8309 

7452.3 

25.6320 

7926.9 

-258419.7 

-262760.0 

86.8375 

-336450.0 

101.4250 

700 

18.2450 

9256.7 

28.4127 

10632.2 

-256615.3 

-262498.1 

73.1718 

-336181.0 

83.9248 

800 

18.6022 

11099.4 

30.8727 

13598.8 

-254772.6 

-262244.9 

62.9326 

-335865.1 

70.8111 

900 

18.9264 

12976. 1 

33.0827 

16798.4 

-252896.0 

-262003.7 

54.9762 

-335508.9 

60.6218 

t>1000 

19.2300 

14884.0 

35.0927 

20208.7 

-250988.0 

-263915.0 

48.5779 

-335116.4 

52.4795 

1100 

19.5202 

16821.6 

36.9392 

23811.5 

-249050.4 

-263667.3 

43.3371 

-334690.4 

45.8257 

1200 

19,8012 

18787.8 

38.6498 

27592.0 

-247084.3 

-263396.7 

38.9740 

-334232.9 

40.2882 

1 300 

20.0758 

20781.6 

40.2456 

31537.6 

-245090.4 

-263103.3 

35.2859 

-333745.1 

35.6092 

1400 

20.3458 

22802.8 

41.7433 

35637.8 

-243069.3 

-262786.9 

32.1285 

-333228. 1 

31.6047 

1500 

20.6122 

24850.7 

43.1561 

39883.5 

-241021.3 

-262447.5 

29. 3954 

-332682.6 

28.1397 

c 1 536 

20.7075 

25594.4 

43.6461 

41445.9 

-240277.6 

-262288.2 

28.4958 

-332439.4 

26.9990 

1536 

22.664 

39478.4 

52.6851 

41445.9 

-226393.6 

-248407.8 

28.4958 

-318559.6 

26.9990 

1600 

22.664 

40928.9 

53.6103 

44847.6 

-224943.1 

-248081.3 

27.0867 

-318105.5 

25.1923 

1700 

22.664 

43195.3 

54.9843 

50278.0 

-222676.7 

-247530. 1 

25.0956 

-317339.0 

22.6394 

1800 

22.664 

45461.7 

56.2797 

55841.8 

-220410.3 

-246982.0 

23.3298 

-316571.6 

20.3758 

1900 

22.664 

47728. 1 

57.5051 

61531.6 

-218143.9 

-246436.7 

21.7532 

-315803.4 

18.3553 

2000 

22.664 

49994.5 

58.6676 

67340.8 

-215877.5 

-245894.1 

20. 3375 

-315034.5 

16.5412 

2100 

22.664 

52260.9 

59.7734 

73263.3 

-213611.1 

-245354.1 

19.0595 

-314264.9 

14.9040 

2200 

22.664 

54527.3 

60.8278 

79293.7 

-211344.7 

-244816.6 

17.9000 

-313495.0 

13.4192 

2300 

22.664 

56793.7 

61.8352 

85427.3 

-209078.3 

-244281.6 

16.8439 

-312724.6 

12.0669 

2400 

22.664 

59060. 1 

62.7998 

91659. 3 

-206811.9 

-243748.9 

15.8777 

-311954.1 

10.8303 

2500 

22.664 

61326.5 

63.7250 

97985.9 

-204545.5 

-243218.4 

14.9910 

-311183.5 

9.6954 

2600 

22.664 

63592.9 

64.6139 

104403.1 

-202279.1 



-310412.9 

8.6505 

2700 

22.664 

65859.3 

65.4692 

110907.6 

-200012.7 



-309642.6 

7.6853 

2800 

22.664 

68125.7 

66.2934 

117495.9 

-197746.3 



-308872.8 

6.7913 

2900 

22.664 

70392.1 

67.0888 

124165.3 

-195479.9 



-308103.7 

5.9610 

3000 

22.664 

72658.5 

67.8571 

130912.8 

-193213.5 



-307335.7 

5.1881 

3100 

22.664 

74924.9 

68.6002 

137735.9 

-190947. 1 



-306569.0 

4.4667 

3200 

22.664 

77191.3 

69.3198 

144632.1 

-188680.7 



-305804.0 

3.7922 

3300 

22.664 

79457.7 

70.0172 

151599. 1 

-186414.3 



-305041.1 

3.1601 

3400 

22.664 

81724. 1 

70.6938 

158634.8 

-184147.9 



-304280.8 

2.5667 

3500 

22.664 

83990.5 

71.3508 

165737.2 

-181881.5 



-303523.4 

2.0086 

3600 

22.664 

86256.9 

71.9892 

172904.3 

-179615.1 



-302769.5 

1.4828 

3700 

22.664 

88523.3 

72.6102 

180134.4 

-177348.7 



-302019.5 

0.9867 

3800 

22.664 

90789.7 

73.2146 

187425.8 

-175082.3 



-301274.1 

0.5178 

3900 

22.664 

93056.1 

73.8033 

194776.8 

-172815.9 



-300533.7 

0.0741 

4000 

22.664 

95322.5 

74.3771 

202186.0 

-170549.5 



-299798.9 

-0.3464 

4100 

22.664 

97588.9 

74.9368 

209651.8 

-168283.1 



-299070.3 

-0.7454 

4200 

22.664 

99855.3 

75.4829 

217172.9 

-166016.7 



-298348.4 

-1.1245 

4300 

22.664 

102121.7 

76.0162 

224748.0 

-163750.3 



-297633.7 

-1.4851 

4400 

22.664 

104388.1 

76. 53' 7 2 

232375.7 

-161483.9 



-296926.9 

-1.8285 

4500 

22.664 

106654.5 

77.04. 6 

240055.0 

-159217.5 



-296228.3 

-2.1559 

4600 

22.664 

108920.9 

77.5447 

247784.7 

-156951.1 



-295538.8 

-2.4682 

4700 

22.664 

111187.3 

78.0321 

255563.6 

-154684.7 



-294858.6 

-2.7666 

4800 

22.664 

113453.7 

78.5093 

263390.7 

-152418.3 



-294188.3 

-3.0519 

4900 

22.664 

115720.1 

78.9766 

271265.1 

-150151.9 



-293528.5 

-3.3250 

5000 

22.664 

117986.5 

79.4345 

279185.7 

-147885.5 



-292879.6 

-3.5865 

5 100 

22.664 

120252.9 

79.8833 

287151.7 

-145619.1 



-292242.0 

-3.8373 

5200 

22.664 

122519. 3 

80.3233 

295162.1 

-143352.7 



-291616.2 

-4.0778 

5300 

22.664 

124785.7 

80.7551 

303216.1 

-141086.3 



-291002.5 

-4.3088 

5400 

22.664 

127052.1 

81.1787 

311312.9 

-138819.9 



-290401.4 

-4.5308 

5500 

22.664 

129318.5 

81.5946 

319451.6 

-136553.5 



-289813.0 

-4.7443 

5600 

22.664 

131584.9 

82.0029 

327631.5 

-134287.1 



-289237.8 

-4.9497 

5700 

22.664 

133851.3 

82.4041 

335851.9 

-132020.7 



-288676.4 

-5.1475 

5800 

22.664 

136117.7 

82.7982 

344112.1 

-129754.3 



-288129.0 

-5.3382 

5900 

22.664 

138384. 1 

83.1857 

352411.3 

-127487.9 



-287595.7 

-5.5220 

6000 

22.664 

140650.5 

83.5666 

360749.0 

-125221.5 



-287077.0 

-5.6994 


°Hq refers to crystal state. 

t’A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point 
of Mg, 923° K. 
c Melting point. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(131) MgPCl (gas); molecular weight, 78.777 


T, 

°K 

C P > 

cal/moie °K 

H f~ H i 0°, 
col/mole 

C° 

cal/mole °K 

0>- 

cal/mole 

H T' 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf) f , 
cal/mole 

o 

n 

O 

A Hf, 
cal/mole 

\og ]Q K 

0 


0 


0 

-142153.5 

-138811.6 


-221024.1 


LOO 

7.5145 

704.9 

49.0587 

4201.0 

-141448.5 

-138954.9 

304.5174 

-221811.3 

474.4541 

200 

10.2833 

1594.8 

55.1136 

9427.9 

-140558.7 

-139256.0 

152.5474 

-222443. 1 

231.7938 

298.15 

12. 1246 

2703.5 

59.5993 

15066.1 

-139450.0 

-139450.0 

102.4225 

-222858.8 

151.7087 

300 

12. 1496 

2725.9 

59.6744 

15176.4 

-139427.5 

-139453.0 

101. 7921 

-222865.3 

150. 7014 

AGO [ 

13.1494 

3995.9 

63.3211 

21332.5 

-138157.5 

-139592.7 

76.3837 

-223162.5 

110.0881 

500 

13.7C84 

5341.4 

66 . 321 C 

27819.2 

-136812.1 

-139713.3 

61.1241 

-223386.9 

85.6914 

600 

14.0437 

6730.3 

68.8524 

34581.2 

-135423.2 

-139836.5 

50.9423 

-223564.1 

69.4121 

700 

14.2579 

8146.1 

71.0345 

41578.0 

-134007.3 

-139977.4 

43.6629 

-223707.9 

57.7757 

800 

14.4022 

9579.6 

72.9484 

48779.1 

-132573.9 

-140144.0 

38. 1973 

-223827.1 

49.0432 

900 

14.5C35 

11025.1 

74.6509 

56160.7 

-131128.3 

-140341.8 

33.9407 

-223927.2 

42.2480 

a 1000 

14.5773 

12479.4 

76.1830 

63703.7 

-129674.1 

-142712.5 

30.4912 

-224012.3 

36.8095 

1100 

14.6326 

13940.0 

77.5751 

71392.6 

-128213.5 

-142945.7 

27.6538 

-224085.6 

32.3583 

1200 

14.6751 

15405.5 

78.8502 

79214.8 

-126748.0 

-143178.2 

25.2853 

-224149.2 

28.6478 

1300 

14.7084 

16874.7 

80.0262 

87159.4 

-125278.8 

-143410.6 

23.2778 

-224204.8 

25.5073 

1400 

14.7350 

18346.9 

81.1172 

95217.2 

-123806.5 

-143643.3 

21. 5544 

-224253.9 

22.8149 

1500 

14.7565 

19821.5 

82.1346 

103380.4 

-122331.9 

-143876.5 

20.0584 

-224297.5 

20.4809 

1600 

14.7742 

21298.1 

83.0875 

111642.0 

-120855.4 

-144110.4 

18.7473 

-224336.5 

18.4383 

1700 

14.7889 

22776.3 

83.9837 

119996.0 

-119377.2 

-144345.2 

17.5885 

-224371.5 

16.6358 

1800 

14.8013 

24255. 8 

84.8293 

128437.0 

-117897.7 

-144580.9 

16.5569 

-224403.1 

15.0332 

1900 

14.8117 

25736.4 

85.6299 

136960.3 

-116417.0 

-144817.8 

15.6321 

-224431.8 

13.5992 

2000 

14.8207 

27218.1 

86.3899 

145561.6 

-114935.4 

-145055.8 

14.7987 

-224458.0 

12.3084 

2100 

14.8284 

28700.5 

87.1132 

154237. 1 

-113452.9 

-145295.0 

14.0434 

-224482.0 

11.1404 

2200 

14.8351 

30183.7 

87.8031 

162983.2 

-111969.7 

-145535.4 

13.3553 

-224504.1 

10.0785 

2300 

14.8410 

31667.5 

68.4627 

171796.7 

-110485.9 

-145777.2 

12.7264 

-224524.6 

9. 1088 

2400 

14.8462 

33151.9 

89.0945 

180674.8 

-109001.5 

-146020.3 

12.1487 

-224543.7 

8.2199 

2500 

14.8507 

34636.8 

89.7006 

189614.7 

-107516.7 

-146264.8 

11.6165 

-224561.8 

7.4020 

2600 

14.8547 

36122.0 

90.283 1 

198614.1 

-106031.4 



-224579.1 

6.6470 

2700 

14.8583 

37607.7 

90.8438 

207670.6 

-104545.8 



-224595.8 

5.9478 

2800 

14.8616 

39093.7 

91.3842 

216782.2 

-103059.8 



-224612.3 

5.2985 

2-900 

14.8645 

40580.0 

91.9058 

225946.8 

-101573.5 



-224628.9 

4.6940 

3000 

14.8671 

42066.6 

92.4098 

235162.8 

-100086.9 



-224645.9 

4. 1297 

3100 

14. 8694 

43553.4 

92.8973 

244428.3 

-98600.1 



-224663.7 

3.6018 

3200 

14.8716 

45040.4 

93.3694 

253741.7 

-97113.0 



-224682.7 

3.1068 

3300 

14.8735 

46527.7 

93.8271 

263101.7 

-95625.7 



-224703.4 

2.6418 

3400 

14.8753 

48015.2 

94.2711 

272506.7 

-94138.3 



-224726.2 

2.2041 

3500 

14.8770 

49502.8 

94.7024 

281955.5 

-92650.7 



-224751.5 

1.7914 

3600 

14.8785 

50990.5 

95.1215 

291446.7 

-91162.9 



-224780.0 

1.4016 

3700 

14.8798 

52478.5 

95.5291 

300979.4 

-89675.0 



-224812.2 

1.0328 

3800 

14.8811 

53966.5 

95.9260 

310552.2 

-88186.9 



-224843.5 

0.6833 

3900 

14.8823 

55454.7 

96.3125 

320164.2 

-86698.8 



-224889.6 

0.3517 

4000 

14.8834 

56943.0 

96.6893 

329814.4 

-85210.5 



-224936.0 

0.0366 

4100 

14.8844 

58431.4 

97.0569 

339501.8 

-83722.1 



-224988.3 

-0.2632 

4200 

14.8853 

59919.8 

97.4156 

349225.5 

-82233.6 



-225047.2 

-0.5487 

4300 

14.8862 

61408.4 

97.7658 

353984.6 

-80745.0 



-225113.1 

-0.8211 

4400 

14.8870 

62897.1 

98.1081 

368778.4 

-79256.4 



-225186.6 

-1.0811 

4500 

14.8878 

64385.8 

98.4426 

378606.0 

-77767.6 



-225268.2 

-1.3297 

4600 

14.8885 

65874.6 

98.7698 

388466.6 

-76278.8 



-225358.6 

-1.5676 

4700 

14.8892 

67363.5 

99.0900 

398359.7 

-74789.9 



-225458.2 

-1.7955 

4800 

14.8898 

68852.5 

99.4035 

408284.4 

-73301.0 



-225567.6 

-2.0139 

4900 

14.8904 

70341.5 

99.7105 

418240.2 

-71812.0 



-225687.3 

-2.2236 

5000 

14.8910 

71B30.6 

100.0114 

428226.3 

-70322.9 



-225817.8 

-2.4249 

5100 

14.8915 

73319.7 

100.3063 

438242.3 

-68833.8 



-225959.5 

-2.6185 

5200 

14.8920 

74808.9 

100.5954 

448287.4 

-67344.6 



-226112.8 

-2.8048 

5300 

14.8924 

76298.1 

100.8791 

458361.2 

-65855.4 



-226278.0 

-2.9841 

5400 

14.8929 

77787.3 

101.1575 

468463.0 

-64366.1 



-226455.9 

-3.1570 

5500 

14.8933 

79276.6 

101.4308 

478592.5 

-62876.8 



-226646.2 

-3.3237 

5600 

14.8937 

80766.0 

101.6991 

488749.0 

-61387.5 



-226849.8 

-3.4846 

5700 

14.8941 

82255.4 

101.9627 

498932.2 

-59898.1 



-227067.0 

-3.6400 

5800 

14.8944 

83744.8 

102.2218 

509141.4 

-58408.6 



-227298.1 

-3.7901 

5900 

14.8948 

85234.3 

102.4764 

519376.4 

-56919.2 



-227543.2 

-3.9354 

6000 

14.8951 

86723.8 

102.7267 

529636.6 

-55429.7 



-227802.8 

-4.0759 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Mg, 923° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(132) MgH (gas)j molecular weight, 25.328 


T y 

°K 

r° 

col/mole °K 

H° — 
n T n 0 ' 
cal/mole 

* T > 

cal/mole °K 

cal/mole 

H T' 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf) f% 
cal/mole 

o 

iQ 

5 

A Hf, 
cal/mole 

log io K 

0 


0 

- 

0 

38635.2 

40837.4 


- 46100.0 


100 

6.9613 

690.3 

38.5275 

3162.4 

39325.6 

40995.4 

- 84.3307 

- 46403.3 

98.4561 

200 

6.9739 

1386.9 

43.3551 

7284.2 

40022.1 

40912.5 

- 39.5511 

- 46700.4 

47.6259 

298.15 

7.0701 

2075.0 

46.1532 

11685.6 

40710.2 

40710.2 

- 24.8640 

- 46987.5 

30.7821 

300 

7.0732 

2088.1 

46. 1969 

11771.0 

40723.3 

40705.9 

- 24.6802 

- 46992.8 

30.5697 

400 

7.2984 

2805.9 

48.2603 

16498.3 

41441.1 

40466.4 

- 17.2865 

- 47268.7 

21.9885 

5C0 

7.5739 

3549.4 

49.9183 

21409.8 

42184.6 

40224.3 

- 12.8771 

- 47518.8 

16.8105 

600 

7.8368 

4320.2 

51.3229 

26473.6 

42955.4 

39983.0 

- 9.9551 

- 47741.6 

13.3412 

700 

8.0641 

5115.5 

52.5485 

31668.4 

43750.8 

39735.0 

- 7.8807 

- 47939.9 

10.8520 

800 

8.2532 

5931.7 

53.6381 

36978.8 

44566.9 

39473.1 

- 6.3348 

- 48117.3 

8.9778 

900 

8.4091 

6765.1 

54.6195 

42392.5 

45400.3 

39190.2 

- 5.1408 

- 48277.6 

7. 5150 

°1000 

8.5383 

7612.6 

55.5124 

47899.7 

46247.9 

36742.5 

- 4.2316 

- 48423.7 

6.3409 

1100 

8.6463 

8472.0 

56.3313 

53492.5 

47107.3 

36438.7 

- 3.5046 

- 48557.9 

5.3776 

1200 

8.7378 

9341.3 

57.0877 

59163.9 

47976.6 

36140.2 

- 2.9036 

- 48682.2 

4.5727 

1300 

8.8164 

10219.1 

57. 7903 

64908.2 

48854.4 

35845.1 

- 2.3994 

- 48798.0 

3.8899 

1400 

8.8850 

11104.3 

58.4462 

70720.4 

49739.5 

35552.2 

- 1.9710 

- 48906.5 

3.3033 

1500 

8.9455 

11995.9 

59.0613 

76596.1 

50631.1 

35260.2 

- 1.6025 

- 49008.6 

2.7938 

1600 

8.9997 

12893.2 

59.6404 

82531.5 

51528.4 

34968.8 

- 1.2825 

- 49104.9 

2.3471 

1700 

9.0488 

13795.6 

60.1875 

88523.1 

52430.9 

34677.7 

- 1.0027 

- 49196. 1 

1.9522 

1800 

9. 0938 

14702.8 

60 . 706C 

94568.0 

53338.1 

34386.8 

- 0.7560 

- 49282.5 

1.6006 

1900 

9.1354 

15614.3 

61. 1988 

100663.5 

54249.5 

34095.2 

- 0.5372 

- 49364.7 

1.2854 

2000 

9.1744 

16529.8 

61.6684 

106807.0 

55165.1 

33803. 1 

- 0.3420 

- 49442.9 

1.0013 

2100 

9.2112 

17449 . 1 

62.1169 

112996.4 

56084.3 

33510.5 

- 0.1667 

- 49517.3 

0.7438 

2200 

9.2463 

18372.0 

62.5462 

119229.7 

57007.2 

33217.7 

- 0.0092 

- 49588.2 

0.5094 

2300 

9.2800 

19298.3 

62.9580 

125505.1 

57933.6 

32924.4 

0. 1340 

- 49655.8 

0.2951 

2400 

9.3129 

20228.0 

63.3537 

131820.8 

58863.2 

32630.8 

0.2635 

- 49720.3 

0.0984 

2500 

9.3450 

21160.9 

63.7345 

138175.3 

59796. 1 

32337.1 

0.3820 

- 49781.8 

- 0.0828 

2600 

9.3768 

22097.0 

64.1016 

144567.2 

60732.2 



- 49840.5 

- 0.2503 

2700 

9.4085 

23036.2 

64.4561 

150995.2 

61671.5 



- 49896.6 

- 0.4056 

2800 

9.4403 

23978.7 

64.7988 

157458.1 

62613.9 



- 49950.3 

- 0.5499 

2900 

9.4723 

24924.3 

65.1307 

163954.6 

63559.5 



- 50001.8 

- 0.6844 

3000 

9.5049 

25873.1 

65.4523 

170483.9 

64508.4 



- 50051.3 

- 0.8100 

3100 

9.5381 

26825.3 

65.7645 

177044.8 

65460.5 



- 50099.1 

- 0.9277 

3200 

9.5720 

27780.8 

66.0679 

183636.5 

66416.0 



- 50145.4 

- 1.0381 

3300 

9.6068 

28739.7 

66.3630 

190258.1 

67374.9 



- 50190.5 

- 1.1420 

3400 

9.6425 

29702.2 

66.6503 

196908.8 

68337.4 



- 50234.7 

- 1.2398 

3500 

9.6792 

30668.2 

66.9303 

203587.9 

69303.5 



- 50278.5 

- 1.3320 

3600 

9.7170 

31638.0 

67.2035 

210294.6 

70273.3 



- 50322.2 

- 1.4193 

3700 

9.7559 

32611.7 

67.4703 

217028.4 

71246.9 



- 50366.1 

- 1.5019 

3800 

9.7958 

33589.3 

67.7310 

223788.5 

72224.5 



- 50410.6 

- 1.5802 

3900 

9.8369 

34570.9 

67.9860 

230574.4 

73206.1 



- 50456.3 

- 1.6546 

4000 

9.8789 

35556.7 

68.2355 

237385.5 

74191.9 



- 50503.5 

- 1.7253 

4100 

9.9221 

36546.7 

68.4800 

244221.3 

75182.0 



- 50552.7 

- 1.7926 

4200 

9.9661 

37541. 1 

68.7196 

251081.4 

76176.4 



- 50604.3 

- 1.8568 

4300 

10.0111 

38540.0 

68.9547 

257965.1 

77175.2 



- 50658.8 

- 1.9181 

4400 

10.0570 

39543.4 

69.1853 

264872.1 

78178.6 



- 50716.7 

- 1.9766 

4500 

10.1037 

40551.4 

69.4119 

271802.0 

79186.6 



- 50778.2 

- 2.0326 

4600 

10.1511 

41564 . 1 

69.6345 

278754.4 

80199.4 



- 50844.1 

- 2.0863 

4700 

10.1991 

42581.6 

69.8533 

285728.8 

81216.9 



- 50914.7 

- 2.1377 

4800 

10.2477 

43604.0 

70.0685 

292724.9 

82239.2 



- 50990.4 

- 2.1871 

4900 

10.2968 

44631.2 

70.2803 

299742.4 

83266.4 



- 51071.8 

- 2.2345 

5000 

10.3462 

45663.3 

70.4888 

306780.9 

84298.6 



- 51159.1 

- 2.2801 

5100 

10.3960 

46700.4 

70.6942 

313840. 1 

85335.7 



- 51252.9 

- 2.3240 

5200 

10.4461 

47742.5 

70.8966 

320919.6 

86377.8 



- 51353.5 

- 2.3662 

5300 

10.4963 

48789.7 

71.0960 

328019.3 

87424.9 



- 51461.2 

- 2.4070 

5400 

10.5465 

49841 . 8 

71.2927 

335138.7 

88477.0 



- 51576.6 

- 2.4463 

5500 

10.5968 

50899.0 

71.4867 

342277.7 

89534.2 



- 51699.5 

- 2.4843 

5600 

10.6470 

51961.2 

71.6781 

349436.0 

90596.4 



- 51830.9 

- 2.5211 

5700 

10.6971 

53028.4 

71.8670 

356613.2 

91663.6 



- 51971.0 

- 2.5566 

5800 

10.7469 

54100.6 

72.0534 

363809.3 

92735.8 



- 52120.0 

- 2.5910 

5900 

10.7965 

55177.7 

72.2376 

371023.9 

93813.0 



- 52278.3 

- 2.6243 

6000 

10.8457 

56259.9 

72.4194 

378256.7 

94895.1 



- 52446.2 

- 2.6567 


3 A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Mg, 923° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(133) MgO (gas); molecular weight, 40.32 


T, 

°K 

r° 

C P > 

cal/mole °K 

cal/mole 

c° 

'V- 

cal/mole °K 

cal/mole 

H° 

n T> 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf) f% 
cal/mole 

o 

5 

A Hf, 
cal/mole 

o 

CP 

o 

0 



0 


0 

2067.9 

4295.6 


-900O0 .0 


100 

6.9612 

695. 1 

43.1233 

3617.2 

2763.0 

4491 . 0 

-5.4085 

-90329.2 

193.1603 

200 

7.2004 

1399.6 

47.9971 

8199.8 

3467.5 

4369.6 

-0.5401 

-9U678.9 

94.3066 

298. 15 

7.6676 

2129. 1 

50.9586 

13064.2 

4197.0 

4197.0 

1.0049 

-90959.6 

61.6425 

300 

7.6760 

2143.3 

51.0061 

13158.5 

4211.2 

4193.7 

1.0238 

-90964. 3 

61.2314 

400 

8.0683 

2931.6 

53.2712 

18376.9 

4999.5 

4016.9 

1.7732 

-91190.8 

44.6459 

500 

8.3523 

3753.3 

55. 1035 

23798.5 

5821.2 

3836.7 

2.2028 

-91376.4 

34.6718 

600 

8.5887 

4600.5 

56.6475 

29388.0 

6668.4 

3644.2 

2.4759 

-91532.4 

28.0099 

700 

8.8271 

5471.2 

57.9892 

35121.3 

7539.1 

3433.6 

2.6605 

-91662.4 

23.2439 

800 

9.0883 

6366.7 

59. 1846 

4098 1 . 0 

8434.6 

3205.0 

2.7903 

-91 765.8 

19.6647 

900 

9.3704 

7289.5 

60.2712 

46954.6 

9357.4 

2960. 1 

2.8840 

-91840.8 

16.8782 

a l000 

9.6598 

8241.0 

61.2735 

53032.4 

10308.9 

561.6 

2.9138 

-91886.4 

14.6475 

1100 

9.9395 

9221.2 

62.2074 

59207.0 

1 12R9. 1 

322.3 

2.9228 

-91902. 7 

12.8218 

1200 

10.1952 

10228.1 

63.0834 

65472.0 

12296.0 

105.0 

2.9263 

-91891 . 7 

11.3003 

1300 

10.4169 

11259. 1 

63.9085 

71822.0 

13327.0 

-92.4 

2.9263 

-91856.4 

10.0132 

1400 

10.5993 

12310.2 

64.6874 

78252.1 

14378. 1 

-273.3 

2.9241 

-91800.6 

8.9106 

1500 

10.7416 

13377.6 

65.4237 

84758.0 

15445.5 

-441.3 

2.9204 

-91728.4 

7.9556 

1600 

10.8456 

14457.2 

66.1205 

91335.6 

16525.1 

-600. 1 

2.9157 

-91643. 7 

7. 1207 

1700 

10.9153 

15545.6 

66.7803 

97980.9 

17613.5 

-753.2 

2.9103 

-91550.2 

6.3847 

1800 

10.9553 

16639.3 

67.4054 

104690.5 

18707.2 

-903.8 

2.9044 

-91451.2 

5.7312 

1900 

10.9707 

17735.8 

67.9983 

111460.9 

19803.7 

-1054.5 

2.8981 

-91349.3 

5. 1472 

2000 

10.9664 

18832.8 

68.5610 

118239. 1 

2C900.7 

-1207.5 

2.8917 

-91247.0 

4.6221 

2100 

10.9469 

19928.6 

69.0956 

125172.2 

21996.5 

-1364.5 

2.8850 

-91145.9 

4. 1476 

2200 

10.9158 

21021.8 

69.6042 

132107.4 

23089.7 

-1526.8 

2.8780 

-91047.5 

3.7167 

2300 

10.8765 

22111.5 

70.0885 

139092.2 

24179.4 

-1695.5 

2.8712 

-90952.8 

3.3236 

2400 

10.8316 

23196.9 

70.5505 

146124.3 

25264.8 

-1871.0 

2. 864C 

-90862.8 

2.9637 

2500 

10.7e33 

24277.7 

70.9917 

153201.6 

26345.6 

-2054.0 

2.8570 

-90777.3 

2.6329 

2600 

10.7333 

25353.5 

71.4137 

160322.0 

27421.4 



-90698.5 

2.3279 

2700 

10.6e28 

26424.3 

71.8178 

167483.7 

28492.2 



-90625.1 

2.0456 

2800 

10.6329 

27490.1 

72.2054 

174685.0 

29558.0 



-90557.8 

1.7837 

2900 

10.5842 

28550.9 

72.5777 

181924.3 

30618.8 



-90496.9 

1.5401 

3000 

10.5374 

29607.0 

72.9357 

189200.1 

31674.9 



-90442.5 

1.3129 

3100 

10.4928 

30658.5 

73.2805 

196511.0 

32726.4 



-90394.8 

1.1004 

3200 

10.4507 

317C5.6 

73.6129 

203855.8 

33773.5 



-90354.0 

0.9013 

3300 

10.4111 

32748.7 

73.9339 

211233.2 

34816.6 



-90320.3 

0.7143 

3400 

10.3742 

33787.9 

74.2442 

218642.2 

35855.8 



-90293.8 

0.5384 

3500 

10.3400 

34823.6 

74.5444 

226081.7 

36891.5 



-90274.8 

0.3726 

3600 

10.3084 

35856.0 

74.8352 

233550.8 

37923.9 



-90263.7 

0.2161 

37G0 

10.2794 

36885.4 

75.1173 

241048.5 

38953.3 



-90260.5 

0.0680 

3800 

10.2530 

37912.0 

75.3910 

248574.0 

39979.9 



-90265.8 

-0.0723 

3900 

10.2289 

38936.1 

75.657 1 

256126.4 

41004.0 



-90279.7 

-0.2054 

4000 

10.2071 

39957.9 

75.9157 

263705.1 

42025.8 



-90302.7 

-0.3319 

4100 

10.1875 

40977.6 

76.1675 

271309.3 

43045.5 



-9U335. 1 

-0.4523 

4200 

10. 1700 

41995.4 

76.4128 

278938.4 

44063.3 



-90377.3 

-0.5669 

4300 

10.1544 

43011.6 

76.6519 

286591.7 

45079.5 



-90429.6 

-0.6763 

4400 

10.1406 

44026.4 

76.8852 

294268.6 

46094.3 



-90492.5 

-0.7808 

4500 

10.1286 

45039.8 

77.1130 

301968.6 

47107.7 



-90566.2 

-0.8807 

4600 

10.1181 

46052.1 

77. 3355 

309691.0 

48120.0 



-90651.2 

-0.9764 

4700 

10.1092 

47063.5 

77.5530 

317435.5 

49131.4 



-90747.9 

-1.0681 

4800 

10. 1016 

48074.0 

77.7657 

325201.5 

50141.9 



-90856.6 

-1. 1560 

4900 

10.0954 

49C83.9 

77.9739 

332988.5 

51151.8 



-90977.8 

-1.2405 

5000 

10.0903 

50093.1 

78.1778 

34C796. 1 

52161.0 



-91111.6 

-1.3217 

5100 

10.0864 

5 1 1 C2 • 0 

78.3776 

348623.9 

53169.9 



-91258.5 

-1.3999 

5200 

10.0835 

52110.4 

78.5735 

356471.5 

54178.3 



-91418. 7 

-1.4751 

5300 

10.0816 

53118.7 

7R.7655 

364338.5 

55186.6 



-91592.4 

-1.5477 

5400 

10.0806 

54126.8 

78.9539 

372224.5 

56194.7 



-91780.2 

-1.6177 

5500 

10.0804 

55134.8 

79. 1389 

380129.1 

57202.7 



-91981.8 

-1.6853 

5600 

10.0810 

56142.9 

79.3205 

388052.1 

58210.8 



-92197.9 

-1.7507 

5700 

10.0823 

57151.1 

79.4990 

395993.2 

59219.0 



-92428.9 

-1.8139 

5800 

10.0842 

58159.4 

79.6744 

403951 . 8 

60227.3 



-92674.7 

-1.8750 

5900 

10.0868 

59167.9 

79 . 8468 

411927.9 

61235.8 



-92935.6 

-1.9343 

6000 

10.0899 

60176.8 

80.0163 

419921.1 

62244.7 



-93211.8 

-1.9918 


3 A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Mg, 923° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(134) MgO (crystal); molecular weight, 40.32 


T, 

°K 

r° 

So, 

cal/mole °K 

H T ~ H 0' 
cal/mole 

C° 

* T • 

cal/mole °K 

-1 

cal/mole 


Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

{A H?)f, 
cal/mole 

' 09,0 K f 

A Hf t 
cal/mole 

\oq iQ K 

0 


0 

0 

0 

-144966.7 

-142739.1 


-237034.6 


100 

1.9980 

48.9 

0.6371 

14.9 

-144917.9 

-143189.9 

308.0475 

-238010.1 

506.6168 

200 

6.5370 

492.3 

3.5289 

213.5 

-144474.4 

-143572.3 

151.3974 

-238620.8 

246.2441 

298.15 

9.0360 

1266.7 

6.6459 

714.7 

-143700.0 

-143700.0 

99.7271 

-238856.6 

160.3647 

300 

9.0700 

1289.4 

6.7257 

728.3 

-143677.3 

-143694.8 

99.0784 

-238852.9 

159.2859 

400 

9.9510 

2239.0 

9.4448 

1538.9 

-142727.7 

-143710.3 

72.9059 

-238918.0 

115.7786 

500 

10.4580 

3261.3 

11.7239 

2600.6 

-141705.4 

-143689.9 

57.2034 

-238903.0 

89.6724 

600 

10.8129 

4325.7 

13.6635 

3872.4 

-140641.0 

-143665.2 

46.7370 

-238841.8 

72.2710 

700 

11.0960 

5421.6 

15.3522 

5325.0 

-139545.2 

-143650.6 

39.2622 

-238746.6 

59.8455 

800 

11.3407 

6543.6 

16.8501 

6936.5 

-138423.1 

-143652.7 

33.6563 

-238623.5 

50.5307 

900 

11.5633 

7689.0 

18.1989 

8690.0 

-137277.7 

-143675.1 

29.2957 

-238476.0 

43.2899 

°1000 

11.7720 

8855.8 

19.4281 

10572.3 

-136110.9 

-145858.2 

25.7675 

-238306.2 

37.5012 

1100 

11.9717 

10043.1 

20.5595 

12572.4 

-134923.7 

-145890.4 

22.8694 

-238115.4 

32.7685 

1200 

12. 1652 

11250.0 

21.6095 

14681.5 

-133716.8 

-145907.8 

20.4539 

-237904.5 

28.8279 

1300 

12.3544 

12476.0 

22.5908 

16892.0 

-132490.7 

-145910.1 

18.4097 

-237674.1 

25.4967 

1400 

12.5405 

13720.8 

23.5131 

19197.6 

-131246.0 

-145897.4 

16.6577 

-237424.7 

22.6442 

1500 

12.7242 

14984.0 

24.3846 

21592.9 

-129982.7 

-145869.5 

15.1396 

-237156.6 

20. 1748 

1600 

12.89 

2778.8 

25.2116 

37559.7 

-142187.9 

-159313.1 

15.6536 

-250356.7 

19.6586 

1700 

13.04 

4075.3 

25.9975 

40120.5 

-140891.4 

-159258.0 

14.3738 

-250055.0 

17.8483 

1800 

13.19 

5386.9 

26.7472 

42758.0 

-139579.8 

-159190.8 

13.2367 

-249738.2 

16.0636 

1900 

13.33 

6712.9 

27.4641 

45468.8 

-138253.8 

-159112.0 

12.2196 

-249406.8 

14.4687 

2000 

13.47 

8053.1 

28. 1514 

48249.8 

-136913.7 

-159021.8 

11.3049 

-249061.3 

13.0354 

2100 

13.59 

9406.1 

28.8115 

51098.2 

-135560.7 

-158921.6 

10.4778 

-248703.0 

11.7403 

2200 

13.71 

10771.2 

29.4466 

54011.3 

-134195.6 

-158812.1 

9.7261 

-248332.7 

10.5648 

2300 

13.82 

12147.7 

30.0584 

56986.7 

-132819.1 

-158693.9 

9.0406 

-247951.3 

9.4930 

2400 

13.93 

13535.2 

30.6490 

60022.3 

-131431.5 

-158567.3 

8.4124 

-247559.0 

8.5121 

2500 

14.03 

14933.2 

31.2196 

63115.8 

-130033.6 

-158433.1 

7.8353 

-247157.0 

7.6112 

2600 

14.14 

16341.7 

31.7720 

66265.6 

-128625.0 



-246744.9 

6.7809 

2700 

14.24 

17760.8 

32.3076 

69469.7 

-127205.9 



-246323.2 

6.0134 

2800 

14.33 

19189.3 

32.8271 

72726.5 

-125777.4 



-245893.2 

5.3019 

2900 

14.42 

20626.9 

33.3316 

76034.6 

-124339.8 



-245455.5 

4.6407 

3000 

14.50 

22073.0 

33.8218 

79392.4 

-122893.7 



-245011.1 

4.0247 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Mg, 923° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(135) Mg OH (gas); molecular weight, 41.328 








Formation from assigned 

Formation from 1 

t . ; 


H f ~ H 0' 

c° 


H h 

reference elements 

gaseous 

atoms 

°K 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A Hf)f, 

'09,0 K f 

A Hf, 

iog 10 /r 







cal/mole 

cal/mole 

0 

ICO 




0 

4078.4 

-14675.6 

-13880.7 

-11436.0 

-11520.2 




7.9542 

795.0 

48.7334 

28.1436 

-158086.1 

337.6623 

200 

8.3140 

1602.5 

54.3174 

92 61.0 

-13073.1 

-11840.0 

15.4367 

-158829.6 

164.6031 

298.15 

9. 1209 

2457. 1 

57.7831 

14770.9 

-12218.5 

-12218.5 

11.1186 

-159472.9 

107.3668 

300 

9. 1365 

2474.0 

57.8395 

14877.9 

-12201.6 

-12225.5 

11.0632 

-159484 . 1 

106.6460 

400 

9.8834 

3426.6 

60.5750 

20803.4 

-11249.0 

-12585.2 

8.8066 

-160043.0 

77.5540 

500 

10.4251 

4443.6 

62.8422 

26977.4 

-10232.0 

-12919.5 

7.4142 

-160530.1 

60.0410 

600 

10.8108 

5506. 5 

64.7789 

33360.9 

-9169.1 

-13246.3 

6.4620 

-160967.3 

48.3318 

700 

11. 1 C 20 

6602.7 

66.4681 

39925.0 

-8072.9 

-13582.4 

5.7646 

-161368.5 

39.9461 

800 

11.3397 

7725. 1 

67.9665 

46648. 1 

-6950.5 

-13936.9 

5.2280 

-161741.9 

33.6416 

900 

11.5467 

8869.6 

69. 3144 

53513.3 

-5806.0 

-14315.7 

4.7995 

-162092.1 

28.7272 

a 1000 

11.7337 

10033.8 

70.5407 

60507.0 

-4641.8 

-16860.6 

4.4084 

-162421.8 

24.7873 

1100 

11.9056 

11215.9 

71.6673 

67618.1 

-3459.7 

-17261.2 

4.0695 

-162732.9 

21.5574 

1200 

12.0642 

12414.5 

72.7101 

74837.6 

-2261.1 

-17654.7 

3.7806 

-163027.2 

18.8609 

1300 

12.2104 

13628.3 

73.6816 

82157.8 

-1047.3 

-18042.1 

3.5305 

-163305.8 

16.5751 

1400 

12.3446 

14856.1 

74.5915 

89571.9 

180.5 

-18424.3 

3.3114 

-163570.1 

14.6126 

1500 

12.4674 

16096.8 

75.4474 

97074.3 

1421.2 

-18802.5 

3.1178 

-163821.3 

12.9091 

1600 

12.5792 

17349.3 

76.2556 

104659.8 

2673.7 

-19177.3 

2.9451 

-164060.7 

11.4163 

1700 

12.6810 

18612.3 

77.0214 

112324.0 

3936.7 

-19549.2 

2.7896 

-164289.3 

10.0973 

1800 

12.7735 

19885.1 

77.7488 

120062.8 

5209.5 

-19918.8 

2.6487 

-16450H.0 

8.9232 

1900 

12.8573 

21166.8 

78.441 8 

127872.6 

6491.2 

-20287.5 

2.5202 

-164717.9 

7.8713 

2000 

12.9335 

22456.4 

79.1032 

135750.1 

7780.8 

-20655.5 

2.4025 

-164919.7 

6.9234 

2100 

13.0026 

23753.2 

79.7359 

143692.3 

9077.6 

-21023.3 

2.2942 

-165114.4 

6.0648 

2200 

13.0653 

25056.7 

80.3423 

151696.4 

10381.1 

-21391.1 

2.1936 

-165302.6 

5.2833 

2300 

13.1224 

26366. 1 

80.9244 

159759.9 

11690.5 

-21759.6 

2.1007 

-165485.0 

4.5690 

2400 

13.1744 

27681.0 

81.4839 

167880.5 

13005.4 

-22129.0 

2.0136 

-165662.3 

3.9135 

2500 

13.2218 

29000.8 

82.0227 

176056.0 

14325.2 

-22499.4 

1.9325 

-165835.1 

3.3098 

2600 

13.2651 

30325.2 

82.5422 

184284.4 

15649.6 



-166004.0 

2.7519 

27C0 

13.3046 

31653.7 

83.0435 

192563.8 

16978.1 



-166169.7 

2.2349 

2800 

13.3409 

32986.0 

83.5281 

200892.6 

18310.4 



-166332.7 

1.7543 

2900 

13.3742 

34321.8 

83.9968 

209268.9 

19646.2 



-166493.7 

1.3064 

3000 

13.4048 

35660.8 

84.4507 

217691.4 

20985.2 



-166653.2 

0.8880 

3100 

13.4330 

37002.7 

84.8907 

226158.6 

22327. 1 



-166811.9 

0.4962 

3200 

13.4590 

38347.3 

85.3176 

234669. 1 

23671.7 



-166970.4 

0. 1285 

3300 

13.4830 

39694.4 

85.7322 

243221.7 

25018.8 



-167129.5 

-0.2172 

3400 

13.5053 

41043.8 

86. 1350 

251815.2 

26368.2 



-167289.6 

-0.5429 

3500 

13.5259 

42395.4 

86.5268 

260448.4 

27719.8 



-167451.6 

-0.8502 

3600 

13.5450 

43749.0 

86.9081 

269120.2 

29073.4 



-167616. 1 

-1.1408 

3700 

13.5628 

45104.4 

87.2795 

277829.6 

30428.7 



-167783.7 

-1.4159 

3800 

13.5793 

46461.5 

87.6414 

286575.8 

31785.9 



-167955.3 

-1.6769 

3900 

13.5948 

47820.2 

87.9943 

295357.6 

33144.6 



-168131.4 

-1.9247 

4000 

13.6C92 

49180.4 

88.3387 

304174.3 

34504.8 



-168312.8 

-2.1603 

4100 

13.6227 

50542.0 

88.6749 

313025.1 

35866.4 



-168500. 1 

-2.3847 

4200 

13.6353 

51904.9 

89.0033 

321909.1 

37229.3 



-168694.0 

-2.5987 

4300 

13.6471 

53269.0 

89.3243 

330825.5 

38593.4 



-168895.3 

-2.8030 

4400 

13.6582 

54634. 3 

89.6382 

339773.7 

39958. 7 



-169104.4 

-2.9982 

4500 

13. 6686 

56000.6 

89.9452 

348752.9 

41325.0 



-169322.0 

-3. 1849 

4600 

13.6784 

57368.0 

90.2458 

357762.5 

42692.4 



-169548.8 

-3.3638 

4700 

13.6877 

58736.3 

90.5400 

366801.8 

44060.7 



-169785.4 

-3.5353 

4800 

13.6964 

60105.5 

90.8283 

375870.3 

45429.9 



-170032.3 

-3.6999 

4900 

13. 7046 

61475.6 

91.1108 

384967.3 

46799.9 



-170290.0 

-3.8580 

5000 

13.7123 

62846.4 

91.3877 

394092.3 

48170.8 



-170559. 1 

-4.0100 

5100 

13.7197 

64218.0 

91.6594 

403244.7 

49542.4 



-170840.0 

-4. 1563 

5200 

13.7266 

65590.3 

91.9258 

412424.0 

50914.7 



-171133.2 

-4.2972 

5300 

13.7332 

66963. 3 

92. 1874 

421629.7 

52287.7 



-171439.0 

-4.4330 

5400 

13.7394 

68337.0 

92.4441 

430861.3 

53661.3 



-171758.1 

-4.5641 

5500 

13.7454 

69711.2 

92.6963 

440118.4 

55035.6 



-172C90.3 

-4.6906 

5600 

13.7510 

71086.0 

92.9440 

449400.4 

56410.4 



-172436.5 

-4.8128 

5700 

13.7563 

72461.4 

93.1874 

458707.0 

57785.8 



-172797.0 

-4.9310 

5800 

13.7614 

73837.3 

93.4267 

468037.8 

59161.7 



-173172.1 

-5.0453 

5900 

13.7662 

75213.7 

93.6620 

477392.2 

60538.0 



-173562.0 

-5.1560 

6000 

13.7709 

76590.5 

93.8934 

486770.0 

61914.9 



-173966.9 

-5.2633 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

Mg, 923° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(136) MgS (gas); molecular weight, 56.386 


7\ 

°K 

r° 

t'p, 

cal/mole °K 

h t~ h O' 

cal/mole 

C° 

cal/mole °K 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

'°9|0 K f 

A Hf, 
cal/mole 

log !0 K 

o 


0 


0 

32068.5 

34 312 . 5 


-66900.0 


ICO 

7.0226 

696.3 

A5.680C 

3871.7 

3276A. 7 

3469 1 . 1 

-66.9911 

-67199.7 

142.8097 

?co 

7.6663 

l A 2 8 . 3 

50.7276 

8717.2 

33A96.8 

3 A 5 5 2 . 6 

-29. 1204 

-67501.8 

69.2519 

298. 15 

3. 1926 

2208. 9 

53.8962 

1 3860.2 

3A277.A 

3A2 77. A 

-16.7322 

-67763. A 

AA. 9285 

300 

8. 2 COO 

222 A . 1 

53. 9A69 

1 3960.0 

34292 .5 

3A271.5 

-16.577A 

-67767.9 

AA . 62 2 2 

a 4CO 

8 . A 5 65 

3060. 3 

56.3506 

19A79.9 

35128.8 

33399. A 

-10.3747 

-67989.5 

32.2618 

5CC 

3.6669 

3919.2 

58.2665 

2 52 1 A . 0 

35987.7 

3268 A. 0 

-6.7600 

-68176.8 

24. 8228 

600 

8.7733 

A 79 1 .6 

59.8567 

31 122. A 

36860. 1 

32037.6 

- A . AO 1 A 

-68339.8 

19.8507 

700 

3 . 8 A 5 3 

5672.7 

61. 21A9 

37177.7 

37741.2 

31A26. 5 

-2.7495 

-68A85.6 

16.2911 

800 

8.3575 

6560.0 

62.3996 

A3359.6 

38628. 5 

30818. 1 

-1.53A3 

-68618.9 

13.6159 

900 

8.9377 

7 A 5 1 . 9 

63.A50C 

A9653. 1 

39520.3 

30179.9 

-0.6082 

-687A2.8 

11.5313 

a 1000 

3.9702 

fi 3A7. 3 

6 A . 393A 

560A6 . 1 

AO A 1 5.8 

27369.7 

0.0778 

-68859. A 

9.8607 

1 ICO 

8 . 99 7 A 

92 A 5 . 7 

65.2A96 

62528.9 

4131 A. 2 

26698.8 

0.6152 

-68970.1 

8. 4916 

1200 

9.0211 

1 0 l A 6 . 7 

66.0336 

69093.6 

A2215. 1 

26030.3 

1.0519 

-69076.2 

7. 3489 

' 1 30C 

9.0A2Z 

110A9.9 

66.7565 

75733.6 

43118. 3 

25 364. 1 

1.4119 

-69178. A 

6.3805 

1 AO 0 

9.0615 

11955.1 

6 7 . A 2 7 3 

82AA3.2 

44023 . 5 

2A699.9 

1.7125 

-69277. A 

5. 5493 

1500 

9.0793 

12862.1 

68.0531 

89217.5 

AA930.6 

2A037.5 

1.9662 

-69373.8 

A. 8278 

1600 

9.0961 

13770.9 

68.6396 

96052.5 

A5839.3 

23376.9 

2.1822 

-69A68. 1 

A. 1957 

1700 

9.1120 

14681.3 

69.1915 

1029AA.3 

A67A9.8 

22717.9 

2. 367A 

-69560.7 

3.6372 

1800 

9.1273 

15593.3 

69.7128 

109889.7 

A 766 1 . 7 

22060.5 

2. 5274 

-69652.1 

3. 1401 

1900 

9 . 1 A 2 1 

16506.7 

70.2067 

116885.9 

A8575.2 

21AOA.6 

2.6662 

—69742.6 

2.6947 

2000 

9. 1 56A 

17A21.7 

70.6760 

123930.3 

A9A90. 1 

20750. 1 

2-7875 

-69832.6 

2. 2934 

2100 

9. 1 70A 

18338.0 

71. 123C 

131020. A 

50A06.5 

20097.0 

2.8939 

-69922.2 

1.9298 

22CC 

9 . 1 8 A 1 

19255.7 

71.5500 

13815A.2 

5 1 32 A . 2 

1 9 AA 5 . A 

2.9873 

-70011.9 

1.5988 

2300 

9. 15 76 

20 1 7 A . 8 

71.9585 

1A5329.8 

522 A 3 . 3 

18795. 1 

3.0700 

-70101.9 

1.2962 

2 A 00 

9.2109 

21095.2 

72.3502 

1525A5.3 

53163.7 

18 1A6. 1 

3. 1430 

-70192. A 

1.0185 

2500 

9.22A0 

22017.0 

72.7265 

159799.3 

5A085 . 5 

17A98.A 

3.2081 

-70283.5 

0.7627 

2600 

9.2370 

22 9 A 0 . 0 

73. 0885 

167090.2 

55008.5 



-70375.6 

0.5262 

2700 

9.2A98 

2 3 86 A . A 

73. A37A 

17AA16.6 

55932.8 



-70A68.9 

0.3070 

2800 

9.2626 

2A790. 0 

73.77A0 

181777.2 

56858.5 



-70563.6 

0.1032 

2900 

9.2752 

25716.9 

7A. 0993 

189171.0 

57785. A 



-70659.9 

-0.0869 

3000 

9.2878 

266A5. 0 

7 A . A1 39 

196596.7 

58713.5 



- 70758.2 

-0. 2645 

3 ICC 

9. 3C03 

2 7 5 7 A . A 

7A. 7187 

20A053. A 

5 9 6 A 2 . 9 



-70858.6 

-0. 4309 

3200 

9.3127 

2 8 5 C 5 . L 

7 5 . 0 1 A 1 

2115A0.2 

60573.6 



-70961.5 

-0.5871 

3300 

9.3251 

29A37.0 

75.3009 

219056.0 . 

61505.5 



-71067.3 

-0. 7341 

3AC0 

9.3375 

30370. 1 

75.5795 

226600.1 

62A38.6 



-71176.3 

-0.8726 

3500 

9. 3 A98 

313GA.5 

75.8503 

23A171.6 

63372.9 



-71288.9 

- 1 .0034 

3600 

9.3620 

322AO. 1 

76.1135 

241769.9 

6 A 308 . 5 



— 71A05.5 

-1.1271 

3 700 

9 . 3 7 A 3 

33176.9 

76.3706 

2A939A.2 

652 45 . A 



-71526.5 

-1.2AAA 

38C0 

9. 3865 

3A11A.9 

76.6207 

2570A3.8 

66183. A 



-71652.3 

-1.3557 

3900 

9.3987 

3505A.2 

76. 86A7 

26 A 7 1 8 . 1 

67122.6 



-71783.5 

-1.4614 

AOCO 

9 . A 1 0 8 

3599A.7 

77.102b 

272A16.5 

66063.1 



-71920. A 

-1.5621 

A1C0 

9 . A 2 29 

36936. 3 

77.3353 

280138.5 

6900 A . 8 



-72063.5 

-1.6580 

A2CC 

9 . A 35 ] 

37879.2 

77.5625 

287883. A 

69947.7 



-72213. A 

-1.7A96 

A 300 

9 . A A 7 1 

38823. A 

77. 78A7 

295650.8 

70891.8 



-72370.5 

-1.8370 

A ACC 

9. A 592 

39768.7 

78.0020 

303AA0.2 

71837.1 



-72535.3 

-1.9207 

A 5 CO 

9 . A 7 l 3 

A0715.2 

78.214/ 

31 L251. 1 

72783.7 



-72708.0 

-2.0009 

A600 

9 . A 8 3 3 

A1662. 9 

78.A23C 

319C83.0 

73731. A 



-72889.5 

-2.0777 

A 700 

9 * A 9 5 A 

A26 1 1.9 

78.6271 

326935.5 

74680.3 



-73079.9 

-2.1515 

A8C0 

9 • 5 C 7 A 

A 35 62 . 0 

78.8271 

3 3 A 808 . 3 

75630.5 



-73279.8 

-2. 2224 

A 900 

9.519A 

A A 5 1 3 . 3 

79.0233 

3A2700. 8 

76581.8 



-73A89.7 

-2.2906 

5000 

9 . 5 3 1 A 

A5A65. 9 

79.2157 

350612.8 

77534.3 



-73709.8 

-2.3562 

5 1 C 0 

9 . 5 A 3 A 

A6A 19. 6 

79. AOAfc 

3585A3.9 

7 8 A 8 8 . 1 



-739A0.6 

-2. 4195 

5200 

9, 55^4 

A 7 3 7 A . 6 

79.5900 

366A93.6 

79443.0 



-74182. 5 

-2. 4805 

5300 

y. 56 7A 

A 8 3 30 . 7 

79.77 22 

3 7 A A 6 1 . 8 

80399.2 



- 74435 . 6 

-2. 5394 

5 ACC 

9.5793 

A 9 2 8 8 . 0 

79.9511 

382AA8.0 

81356.5 



-74700.6 

- 2 . 596 A 

5500 

9.5913 

5 02 A 6. 6 

80. 127C 

390A51 .9 

82315.0 



-7A977. A 

-2. 6514 

5600 

9.6033 

512C6. 3 

80.2999 

398A73. 3 

8 32 7 A . 8 



- 75266.6 

-2. 7047 

5700 

9.6152 

52167.2 

80. A700 

A06511.8 

84235.7 



- 75568.5 

-2. 7564 

5HCC 

9.6272 

53129.3 

80.6373 

A 1456 7 . 2 

35197.8 



-75883. A 

-2. 8064 

5900 

9.6391 

5A092.7 

8C . 802C 

A22639.2 

86161.1 



-76211.5 

-2.8550 

6000 

9.6510 

55057.2 

8C.96A1 

430727.5 

87125.6 



-76553.0 

-2.9022 


a A change in phase of on assigned reference element has occurred between this temperature and the preceding temperoture. Melting point of 

S, 388.357° K and of Mg, 923° K. 
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cal/mole °K 


h t~"o> s h 

cal/mole col/mole °K 


496. 8 
993.6 

1481.3 

1490. 4 
L987. 3 

2484. 1 

2980.9 

3477. 7 
3974. 5 

4471. 3 

4968. 1 

5466.0 

5961.8 

6458. 6 

6955.4 

7452.2 

7949.0 

8445.9 

8942.7 
9439.6 

9936. 4 

10433. 4 

10930. 4 
11427.6 

11924.9 

12422. 5 

12920. 5 

13418. 9 

13917.9 

14417.6 
14918.2 

15419.7 

15922.5 

16426.7 

16932.5 

17440. 1 

17949. 7 

18461.5 

18975.7 

19492.6 
20012.4 

20535.2 

21061.3 

21590.9 

22124. 1 

22661. 1 

23202.2 

23747.4 

24296.8 

24850. 7 

25409.2 

25972.3 

26540. 1 

27112.8 

27690. 3 

28272.8 

28860. 2 
29452. 7 

30050. 1 
30652.6 

31260. 1 


31. 1872 
34.6308 
36.6145 
36.6452 
38.0745 
39.1831 

40.0889 
40.8547 
41.5181 
42. 1033 
42.6268 

43. 1003 
43.5326 
43.9302 
44.2984 
44.6412 

44.9618 

45.2630 

45.5470 

45.8156 

46.0705 

46.3129 
46.5442 
46. 7652 
46.9768 
47. 1800 

47.3753 

47.5634 

47.7448 

47.9202 

48.0899 

48.2544 

48.4140 

48.5691 

48.7201 

48.8673 

49.0108 
49. 1510 
49.2882 
49.4224 
49.5540 

49.6831 
49.8099 
49.9345 
50.0571 
50. 1778 

50.2967 
50.4139 
50.5296 
50.6438 
50. 7567 

50.8682 

50.9784 

51.0875 

51.1955 

51.3023 

51.4082 
51. 5130 
51.6169 
51.7199 
51.8220 


o>. 

cal/mole 


0 

2621.9 

5932.5 

9435.4 

9503.1 

13242.5 

17107.5 

21072.4 

25120.6 

29240.0 

33421.6 

37658.6 

41945.3 

46277.3 

50650.7 

55062.3 

59509.5 

63989.8 

68501.2 

73041.9 

77610.1 

82204.5 

86823.8 

91466.8 

96132.3 
100819.5 

105527.4 

110255.2 

115002.2 

119767.7 

124551.0 

129351.5 

134168.8 

139002.2 
143851.4 

148715.9 

153595.3 

158489.2 

163397.4 

168319.3 

173254.9 

178203.7 

183165.6 

188140.3 

193127.5 

198127.1 

203138.9 

208162.6 

213198.2 

218245.4 

223304.1 

228374.1 

233455.3 

238547.7 

243651.0 

248765.1 

253890.0 

259025.6 

264171.6 

269328.1 

274495.0 

279672.1 


'T» 

cal/mole 


111543.3 

112040.2 

112537.0 

113024.6 

1 13033.8 

113530.6 

114027.4 

1 14524.2 

115021.1 
11551 7.9 

116014.7 

116511.5 

117008.3 
1 17505. 1 

118001.9 

118498.8 

1 18995.6 

1 19492.4 

119989.2 

120486.0 

120982.9 

121479.8 

121976.7 

122473.8 

122970.9 

123468.3 

123965. 9 

124463.8 

124962.3 
125461.2 

125960.9 

126461.5 

126963.1 

127465.9 

127970.1 

128475.9 

128983.4 

129493.0 
130004.8 

130519. 1 
1310 36 . 0 
1315 / 55.7 

132078.6 

132604.7 

133134.2 

133667.5 

134204.5 

134745.5 

135290.7 

135840.2 
136394.1 

136952.5 

137515.6 
13808 3.5 
138656. I 

139233.6 
139816. 1 

1 4.040 3 . 6 
140996.0 

141593.5 
142L96.0 

142803.5 


Formation from assigned 
reference elements 


Formation from 
gaseous aloms 


(A H?) f , 
cal/mole 


L 125 79. 5 

112729.5 

112878.5 

113024.6 

113027.4 

113175.5 

113321.0 

113461. 3 

113594.5 

113719.7 

113836.9 

113946.6 

114049.3 
1 14 146.0 
114237.2 

114323.7 

114406.1 

1 14484.8 

114560.4 

114633.2 

114703.5 

114771.7 

114837.9 

114902.5 

114965. 7 

115027.6 

1 15088. 5 

115148.5 

115207.9 

115266.9 

115325.8 

115384.6 

115443.6 

115503.2 

115563.4 

115624.6 

115687.0 

115750.9 

115816.4 
115883.8 

115953.5 

116025.5 

*116100. I 

116177.6 

116258. 1 
1L6341.9 

116429.2 

116520. 1 

116614.7 
116713.4 
L 16816. I 

116923.0 

117034.2 

117149.8 

117270.0 
117394.7 

117524.0 

117657.9 

117796.6 

117939.9 

118087.9 

118240.6 


i°gin Kf 


-243.7135 
-120.4715 
-79. 8450 
-79.3341 
-58. 7378 
-46.3637 

-38. 1038 
-32.1968 
-27. 7614 
-24.3080 
-21.5425 

-19.2777 

-17.3887 

-15.7890 

-14.4167 

-13.2266 

-12.1845 
-11.2644 
-10.4459 
-9. 7132 
-9.0533 


A Hf, 
cal/mole 


'og.n K 











































228 


TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(138) N 2 (gas ) 5 molecular weight, 28.016 




uo _ uo 

n T M 0' 
cal/mole 

CO 
^ T * 

cal/mole °K 

-( f t-"o >. 

cal/mole 

H T' 

cal/mole 


Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

0 

iQ 

0 

3 

AHf , 
cal/mole 

log io K 

0 


0 

— 

0 

- 2072.3 

0 


- 225159.0 

— 

KiO 

6.9362 

693.7 

38 . 1709 

3123.4 

- 1378.6 

0 

0 

- 225458.9 

467.4271 

200 

6.9371 

1 389. 3 

42.9929 

7209.2 

- 683.0 

0 

0 

- 225756.9 

240.9431 

296 . 15 

6.96 1 1 

2072.3 

45 . 771 1 

1 1574.4 

0 

0 

0 

- 226049.2 

159 . 68 V 9 

300 

6.9613 

2065.2 

45.8142 

1 1659. 1 

12.9 

0 

0 

- 226054.7 

1 58.6682 

400 

6.9910 

2782.5 

47.8199 

16345.5 

710.1 

0 

0 

- 226351 . 1 

1 17.4 755 

500 

7.0703 

3485 . 1 

49.5874 

21208.7 

1412.8 

0 

0 

- 226642 . 1 

92. 7274 

600 

7 - 1968 

4196.1 

30.687 1 

26214.2 

2125.8 

0 

0 

- 226922.7 

76.2077 

700 

7. 3309 

4923.3 

5 1.8079 

3 1 540.2 

2853.0 

0 

0 

- 227189. 1 

64.3935 

800 

7.3151 

5668.5 

52.6000 

36571.5 

3596.2 

0 

0 

- 227439.5 

55.5228 

900 

7.6700 

6427.8 

33.694 1 

4 1896.9 

4355.5 

0 

0 

- 227673.9 

48.6159 

1000 

7.8148 

7202. 1 

54.5098 

47307.7 

5129.8 

0 

0 

- 227893.2 

43.0849 

1 100 

7.9449 

7990.2 

35.2609 

52796. 7 

591 7.9 

0 

0 

- 228098.7 

38.5553 

1 200 

8.0600 

8790.6 

55.9572 

58358.0 

6718.3 

0 

0 

- 228291.9 

34.7773 

1 300 

8,1610 

960 1.8 

56.6064 

63986.6 

7529.5 

0 

0 

- 228474.4 

31.5780 

1400 

8.2494 

I 04 ' 22. 4 

57.2143 

69678.0 

8550.1 

0 

0 

- 228647.4 

28.8335 

1500 

8.3267 

11251.3 

57.7864 

73428.3 

9179.0 

0 

0 

- 228812.2 

26.4532 

1600 

8.3945 

12087.4 

58.3260 

81234.2 

10015 . 1 

0 

0 

- 228969.7 

24.3690 

1 700 

B .434 1 

12929.9 

58.8367 

87092.5 

10857.6 

0 

0 

- 229120.8 

22.5287 

1800 

8.5067 

13778.0 

39.3213 

93000.6 

1 1705.7 

0 

0 

- 229266.4 

20.8919 

1900 

8.5333 

14631. 1 

59. 7827 

98956.0 

12558.8 

0 

0 

- 229407.0 

19.4264 

2000 

8.5948 

13488.5 

60.2223 

104956.4 

13416.2 

0 

0 

- 229543.4 

18.1067 

2100 

8.6318 

16349.9 

60.642 7 

1 10999.9 

14277.6 

0 

0 

- 229675.9 

16.9120 

2200 

8.6630 

17214. 7 

61.0451 

1 1 7084.4 

15142.4 

0 

0 

- 22980 S . 1 

15.8252 

2 300 

8.6950 

18082.8 

61.4309 

123208.3 

16010.5 

0 

0 

- 229931.4 

14.8324 

2400 

8.7222 

16953.6 

61.8016 

129370. 1 

16881 .3 

0 

0 

- 230055.2 

13.9219 

2600 

8.7468 

19827. 1 

62 . 1581 

133568.2 

17754.8 

0 

0 

- 230176.9 

13.0837 

2600 

8.7694 

20702.9 

62.3016 

14 1801.3 

18630.6 

0 

0 

- 230297.0 

12.3096 

2700 

8.7900 

2 ) 580.9 

62.8330 

148068. 1 

19508.6 

0 

0 

- 230415.9 

1 1.5925 

2800 

8.8090 

22460.9 

63 . 1330 

154367.5 

20388.6 

0 

0 

- 230533.9 

10.9263 

2900 

6.8266 

23342. 7 

63.4624 

160696.3 

21270.4 

0 

0 

- 230651.5 

10.3057 

3000 

6.8428 

24226.2 

63.7619 

167059.6 

22153.9 

0 

0 

- 230769 . 1 

9.7261 

3100 

6.6580 

23 1 11 .2 

64.0521 

1 73430.4 

23038.9 

0 

0 

- 230887.3 

9 . 1837 

3200 

8.8721 

25997.7 

64.3336 

179869.8 

23925.4 

0 

0 

- 231006.4 

8.6749 

3300 

8.8833 

26865.6 

64.6068 

186316.9 

24813.3 

0 

0 

-23 1 126.9 

8.1967 

3400 

6.8977 

27774.8 

64.8722 

192790.9 

25702.5 

0 

0 

- 231249.3 

7.7465 

3500 

6.9094 

28665 . 1 

65 . 1303 

199291 . 1 

26592.8 

0 

0 

- 231374.1 

7.3217 

3600 

8.9205 

29556.6 

65.3813 

203816. 7 

27484.3 

0 

0 

- 231501.7 

6.9202 

3700 

8.9509 

30449.2 

65.6260 

212367. 1 

28376.9 

0 

0 

- 231632.8 

6.5403 

5800 

6.9409 

31342.8 

65. 8643 

218941.7 

29270.5 

0 

0 

- 231767.7 

6.1802 

3900 

6.9503 

32237.4 

66.0967 

225539.8 

30165 . 1 

0 

0 

- 231906.9 

5.8383 

4000 

8.9594 

33132.9 

66.3234 

232160.9 

51060.6 

0 

0 

- 232050.9 

5.5133 

4 100 

8.9660 

34029.2 

66.3448 

238804.3 

31956.9 

0 

0 

- 232200.2 

5.2040 

4200 

8.9763 

34926.3 

66.7610 

245469.6 

32854. 1 

0 

0 

- 232355.2 

4.9092 

4300 

8.9843 

35824.5 

66.9725 

252156.3 

33752.2 

0 

0 

- 232516.3 

4.6280 

4400 

8.9920 

36723.3 

67 . 1 789 

258863.9 

3465 1.0 

0 

0 

- 232683.9 

4.3593 

4500 

8.9995 

37622.9 

67.5811 

265592.0 

35550.6 

0 

0 

- 232858.4 

4.1024 

4600 

9.0067 

38523.2 

67.3790 

272340.0 

56450.9 

0 

0 

- 233040.2 

3.8564 

4700 

9.0138 

39424.2 

67.7727 

279107.6 

37351.9 

0 

0 

- 233229.5 

3.6208 

4800 

9.0207 

40326.0 

67.9626 

285894.4 

38253.7 

0 

0 

- 233426.7 

3.3948 

4900 

9.0274 

41228.4 

68 . 1486 

292700.0 

39156 . 1 

0 

0 

- 233632. 1 

3 . 1 778 

5000 

9.034 1 

42151.4 

68.33 1 1 

299524.0 

40059 . 1 

0 

0 

- 233845.9 

2.9693 

5 100 

9.0406 

43035.2 

68.3101 

306366. 1 

40962.9 

0 

0 

- 234068.4 

2.7688 

5200 

9.0471 

45939.6 

68.6857 

313225.9 

41867.2 

0 

0 

- 234299. 7 

2.5758 

5300 

9.0535 

44844.6 

68.8581 

320103.2 

42772.3 

0 

0 

- 234539.9 

2.3899 

3400 

9.0600 

45750.3 

69.0274 

326997.4 

43678.0 

0 

0 

- 234789.3 

2.2107 

5500 

9.0664 

46636.6 

69. 1937 

333908.5 

44584.3 

0 

0 

- 235048.0 

2.0379 

3600 

9.0729 

4 7563.5 

69.3571 

340836 . 1 

45491.2 

0 

0 

- 235315.9 

1.8710 

3700 

9.0795 

48471.2 

69.5177 

34 7779.8 

46398.9 

0 

0 

- 235593.2 

1 . 7098 

5 800 

9.0862 

49379.4 

69.6757 

354739.5 

47307. 1 

0 

0 

- 235879.8 

1.5540 

5900 

9.0930 

30288.4 

69.851 1 

361714.9 

48216 . 1 

0 

0 

- 236175.8 

1.4032 

6000 

9 . 1000 

51198.0 

69.9840 

368705.7 

49125.7 

0 

0 

- 236481.2 

1.2573 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(139) NP (gas); molecular weight, 33.008 


T, 

r° 

uo -970 

n T "O’ 
cal/mole 

s h 

cal/mole 


Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

cal/mole °K 

cal/mole °K 

cal/mole 

(AH? V, 
cal/mole 

O 

tn 

5 

3 

A Hf, 
cal/mole 

l °9| 0 /r 

0 


0 


0 

63043.5 

659 34.5 



-65000.0 


100 

6.9583 

694.6 

45. 3923 

3644.6 

64533.2 

65934.9 

- 143.2285 

-6530U. 7 

138.3565 

200 

7.0527 

1395.2 

48.231 1 

8253.0 

6 b Z 6 6 • 7 

63945*6 

-71.1815 

-65624.8 

6 6 « 6 6 b 2 

290. IS 

7. 3828 

2100.3 

51. 1036 

13136. 1 

65943.9 

6594 5.9 

-47.4628 

-65938.9 

43.2 122 

500 

7. 390 1 

2114.0 

5 1 . 1490 

13230.7 

6595 7.5 

65944. 1 

-47. 1647 

-6S9414 • 5 

42.9142 

4 00 

7.7708 

2872.4 

53.3283 

18456.9 

66716.0 

65968.9 

-55. 1535 

-66225.0 

3o.8e 1 0 

too 

8.0780 

5665.6 

05*0969 

23862.9 

67509. 1 

66008.0 

-27.9432 

- 6 6 4 b B * rt 

2 5.6 325 

600 

8.3055 

4485.3 

56.5909 

29469.2 

60328.9 

660b b . 6 

-23. 1 331 

-66660. 7 

18. 7842 

700 

8.4727 

5324.7 

57.8844 

35194.4 

69 168.2 

66 106.1 

- 1 9.6948 

-66837.5 

15.3112 

SUO 

0.5977 

6178.5 

59.0243 

41041.0 

7O022.0 

66156.3 

-17.1141 

-66995.5 

12.6 798 

900 

8.6955 

7043.2 

60.0427 

46995.2 

70886.8 

66204.0 

-15. 1054 

-67139.4 

10.6642 

1000 

8. 769 1 

7916.5 

60.9627 

53046.2 

71760.0 

66248.6 

-13.4973 

-67272.2 

9.0323 

1 100 

8.8303 

8796.6 

6 1.8015 

59 185. 1 

72640. 1 

66^89*6 

-12.1807 

-67396.4 

( • 6 V46 

1200 

8.88 10 

9682.2 

62.572 1 

65404.3 

73525.8 

66327.3 

- 1 1.0829 

-67513.4 

6.5779 

1300 

8.9240 

10572.5 

63.284 7 

71697.5 

74416.1 

6636 1.8 

-10.1535 

-6 7624.6 

5.6315 

1400 

8.9613 

1 1466.8 

63.9474 

76059.5 

75310.4 

66393.5 

-9.3564 

-67730. 7 

4.8187 

1500 

8.9942 

12364.6 

64.5668 

84485.6 

76208.2 

66422.6 

-8.6654 

-67832.6 

4.1153 

1600 

9.0236 

1 3265.6 

65. 1482 

9097 1.6 

77109. 1 

66449.4 

-8.0604 

-6 7930.6 

3.4752 

1 700 

9.0504 

14169.3 

65.696 1 

97514. 1 

78012.8 

66474.2 

-7.5264 

-68025.3 

2.9490 

1800 

9.0750 

1 5075.6 

66.2 141 

104109.8 

78919.1 

66497.3 

-7.0516 

-681 16.9 

2.4629 

1900 

9.0978 

15984.2 

66.7054 

1 10756.0 

79827.7 

66518.9 

-6.6266 

-68205.8 

2.0273 

2000 

9.1193 

16895. 1 

67. 1 726 

117450.1 

80738.6 

66539. 1 

-6 . 2440 

-68292. 1 

1.6548 

2100 

9. 1396 

1 7808.0 

6 7.6 180 

124189.8 

0 1651.6 

66558.2 

-5.8977 

-66376. 1 

1.2793 

2200 

9. 1590 

18723.0 

68.0437 

130973. 1 

02566.5 

66576.3 

-5.5828 

-68457.9 

0.9556 

2300 

9.1776 

19639.8 

68.4512 

137798.0 

83483.3 

66593.4 

-5.2953 

-68537.7 

0.6598 

2400 

9. 1954 

20558.5 

68.8422 

144662.8 

04402.0 

66609.8 

-5.0316 

-686 15.6 

0.3883 

2500 

9.2128 

21478.9 

69.2 1 79 

151565.9 

B5522.4 

666 2 b . 5 

-4.7889 

-68691 .9 

0. 1382 

2600 

9.2296 

22401.0 

69.5796 

158505.9 

06244.5 

66640.6 

-4.5649 

-68766.7 

-0 .0928 

2700 

9.2460 

23324.8 

69.9282 

165481 .4 

07168.3 

666S5* 1 

-4. 5574 

-68840. 1 

-0.3070 

2800 

9.262 1 

24250.2 

70.264 7 

1 7249 1 . 1 

08093. 7 

66669.2 

-4. 164 7 

-68912.3 

-0.506 1 

2900 

9.2778 

25177.2 

70.5900 

179533.9 

O9020.7 

66682.9 

-3.9853 

-68983.5 

-0.69 1 7 

3000 

9.2952 

26105.7 

70.9048 

186608.8 

89949.3 

66696.2 

-3.81 78 

-69054.0 

-0 . 865 1 

3100 

9.3085 

27035.8 

71.2098 

193714.6 

90879.4 

66709.3 

-3.6610 

-69123.8 

-1.0274 

3200 

9.3235 

27967.4 

71.5056 

200850.4 

91811.0 

66722.0 

-3.5140 

-69 193.2 

-1.1798 

3300 

9.3383 

28900.5 

71.7927 

208015.4 

92744.1 

66734 .6 

-3.3759 

-69262.4 

- 1 .3230 

3400 

9.3530 

29835. 1 

72.071 7 

215208. 7 

93678.6 

66746.9 

-3.2459 

-69331. 7 

- 1 .4580 

3500 

9.3675 

30771.1 

72.3430 

222429.5 

94614.6 

66759. 1 

-5. 1234 

-69401.2 

- 1 .5854 

3600 

9.3819 

3 1 708.6 

72.6071 

229677. 1 

95552. 1 

66771.2 

-3.0076 

-694 71.3 

- 1.7058 

3700 

9.3962 

32647.5 

72.8644 

236950.7 

9649 1.0 

66783. 1 

-2.8980 

-69542. 1 

-1.8199 

3800 

9.4 103 

33587.8 

73. 1 15 1 

244249.7 

97431.3 

66794.9 

-2.7942 

-69613.8 

- 1.9280 

3900 

9.4244 

34529.5 

73.3598 

25 1573.5 

98373. 1 

66806.7 

-2.6957 

-69686.7 

-2.0307 

4000 

9.4384 

35472.7 

73.5985 

25892 1.5 

99316.2 

66818.4 

-2.602 1 

-69761. 1 

-2. 1284 

4 100 

9.4523 

364 1 7.2 

73.83 18 

266293-0 

100260.8 

66830. 1 

-2.5130 

-69837. 1 

-2.2214 

4200 

9.466 1 

37363. 1 

74.0597 

27368 7.6 

101206.7 

6684 1.7 

-2.4282 

-69914.9 

-2.5101 

4300 

9.4799 

38310.4 

74.2826 

281 104.8 

102154.0 

66853. 3 

-2.5473 

-69994.7 

-2.394 7 

4400 

9.4936 

39259. 1 

74.5007 

288544.0 

103 102.7 

66864.9 

-2.2701 

-70076.8 

-2.4750 

4500 

9.5073 

40209.2 

74.7142 

296004.8 

104052. 7 

66876.6 

-2. 1963 

-70161 .4 

-2.5530 

4600 

9.5209 

4 1 160.6 

74.9233 

303486.7 

105004. 1 

66888.2 

-2. 1257 

-70248.5 

-2.6271 

4700 

9.5345 

42 1 13.3 

75. 1282 

310989.3 

105956.9 

66899.9 

-2.0581 

-70358.4 

-2.6982 

4800 

9.5480 

43067.5 

75.329 1 

318512.2 

1069 11.0 

669 11.6 

-1.9932 

-7043 1.2 

-2. 7664 

4900 

9.5615 

44022.9 

75.526 1 

326055.0 

107866.5 

66923. 3 

-1.9311 

-70527.0 

-2.8319 

5000 

9.5750 

44979.8 

75.7194 

333617.3 

108823.3 

66 9 4S • 1 

-1.8714 

-70626. 1 

-2.8948 

5 100 

9.5884 

45937.9 

75.9092 

34 1 1 98.8 

109781 .5 

66946.9 

-1.8140 

-70728.4 

-2.9554 

5200 

9.6018 

46897.4 

76.0955 

348799.0 

1 10 74 1 .0 

66958.8 

- 1 . 7588 

-70834.0 

-5.0 137 

5300 

9.6152 

47858.3 

76.2785 

356417.8 

111701.8 

66970.7 

-1.7057 

- 70945.2 

-3.0699 

5400 

9.6285 

48820.5 

76.4584 

364054.6 

1 12664.0 

66982.6 

-1.6546 

-71055.8 

-5. 124 1 

5500 

9.64 IH 

49784.0 

76.635 1 

371 709.3 

113627.5 

66994.6 

- 1.6053 

-71172.1 

-3. 1 765 

5600 

9.6552 

50 74 8. 8 

76.8090 

3 7938 1 .6 

1 14592.4 

67006. 7 

-1.5578 

-71292.0 

-3.2270 

5700 

9 .6684 

51715.0 

76.9800 

387071.0 

1 15558.6 

670 18.7 

-1.5119 

-71415.5 

-5.2759 

5800 

9.6817 

52682.5 

77. 1463 

394777.5 

1 16526. 1 

67050.8 

- 1 .46 76 

-71542.7 

-3.3231 

5900 

9.6949 

5365 1.4 

77. 3 1 39 

402500.6 

1 1 7494.9 

67043.0 

- 1.4248 

-71673.6 

-3.5688 

6000 

9.7082 

5462 1.5 

77.4769 

4 10240.2 

118465.1 

67055. 1 

- 1.5834 

-71808.2 

-3.4131 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(140) NE 2 (gas) ; molecular weight, 52.008 


kr 5^ 

c° 

H T~ H o> 

c° 

’ 

-^f- H o), 

"r. 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A//f V, 

cal/mole 

'°g , o K f 

A Hf, 
cal/mole 

log io * 

0 


c 


0 

6472.3 

96 IE .c 


-139671.5 


ICO 

7.985C 

755. 3 

50. 3447 

4239. 1 

7267.6 

9371.8 

-22.5433 

-14C37C. 0 

296.9132 

20C 

8.6777 

1621.4 

56.0436 

9587.3 

8C92.7 

9149.9 

-12.4C12 

— 141C92 .4 

143.2266 

29a . 1 5 

9 . 8C43 

2527. 7 

59.7154 

15276.4 

90 OC . C 

90CC.C 

-9.1354 

-141740. 9 

92.3697 

30C 

9.8255 

i 0 4 5 * 9 

59.7762 

15386.9 

90 16 .2 

8997.9 

-9.0948 

-141752. 1 

91*7290 

4C0 

10.8562 

3582. 1 

62.7499 

21517.9 

10054.3 

8915.3 

-7.4638 

-142293.0 

65.8673 

500 

1 1 .6224 

4 7 C 8 . 1 

65. 2595 

27921.6 

1118C.4 

8884.6 

-6.4916 

-142727.9 

50.2961 

6CC 

12.1643 

5899. 1 

67.4293 

34558.5 

12371.3 

8887.6 

-5.8445 

-143C83. 6 

39. 8864 

7QC 

12.5478 

7135. 8 

69.3349 

41393.7 

13608. C 

891C.4 

-5.3815 

-143382.3 

32.4337 

8CC 

12.8239 

84 C 5. 1 

71.0294 

48418.5 

14877.2 

8943.9 

-5.0332 

-143639. 8 

26. 8333 

90C 

13.0271 

9698. 1 

72.5522 

55598 .8 

16170.4 

8982.6 

-4. 7612 

-143867.2 

22.4701 

1 OOC 

13.1799 

110C8.8 

73.9330 

62924.2 

17481.1 

9023.0 

-4.5426 

-144C72.0 

18.9742 

1 ICC 

13.2973 

12332.9 

75 . 1949 

70381.5 

18805.2 

9063.2 

-4.3629 

-144259.5 

16.1101 

1200 

13.3890 

13667.4 

76.3560 

77959.8 

20139.7 

91C2.0 

-4.2125 

-144433.5 

13.7203 

1 300 

13.462C 

1 5 0 1 C. 1 

77.4307 

85649 . 8 

21482.4 

9138.6 

-4.0848 

-144596.9 

11.6958 

14CC 

13.5209 

16359. 4 

78. 4306 

93443.5 

22831.6 

9172.9 

-3.9749 

-144751.8 

9.9586 

15 00 

13.5691 

17713. 9 

79. 3651 

101333.8 

24186.2 

92C4.4 

-3.8792 

-144899. 7 

8.4515 

160C 

13.6C9C 

19072. 9 

80. 2422 

109314.6 

25545.2 

9233.3 

-3. 7953 

-145041. 8 

7.1314 

1 700 

13.6423 

20435. 5 

8 1.0682 

117380.5 

26907.8 

9259.4 

-3.721C 

-145179.2 

5.9655 

1 800 

13.6705 

218C1.2 

81.8488 

125526.7 

2B273.4 

9282.8 

- 3. 6548 

-145312. 5 

4.9282 

1 90 C 

13.6945 

23169. 5 

82.5886 

133748.9 

2964 1.7 

9302.4 

-3. 5954 

-145442.4 

3.9993 

2 COC 

13.7151 

2454C. 0 

83.2916 

142043.2 

31C12.2 

9321.4 

-3.54 ie 

-145569.4 

3.1625 

2 ICC 

13.7329 

25912.4 

83.9612 

150406.1 

32384.6 

9336.7 

-3.4933 

-145693.9 

2.4047 

2 2CC 

13.7484 

27286. 5 

84.6004 

L58834.4 

33758.7 

9349.5 

-3.4491 

-145816.3 

1.7152 

2 300 

13.7619 

28662.0 

85.2119 

167325.3 

35134.3 

9359.7 

-3.4C87 

-145936.9 

1*0852 

2400 

13.7739 

30038. 8 

85.7978 

175876.0 

36511.1 

9367.3 

-3.3716 

“146C56.0 

0.5072 

2500 

13.7845 

31416. 7 

86. 3603 

184484.0 

37889.0 

9372.5 

-3. 3375 

-146173.8 

-0.0250 

260C 

13.7939 

32 755. 6 

86.9011 

193147.3 

39267.9 

9375.3 

-3.306C 

-146290.7 

-0.5166 

2 7CC 

13.8C23 

34175.5 

87.4219 

201863.6 

40647.7 

9375.6 

-3.2768 

— 1464C6.9 

-0.9722 

2800 

13.8C98 

35656. 1 

87. 924C 

210631.0 

42028.3 

9373.6 

-3.2497 

-146522.5 

-1.3956 

29C0 

13.8165 

36937.4 

88.4087 

219447.8 

43409.7 

9369.2 

' -3.2245 

-146637.9 

-1.7901 

3 C 0 0 

13.8227 

38319.4 

88.8772 

228312.2 

44791.6 

9362.5 

-3.2CC9 

-146753.3 

-2.1586 

3100 

13.0282 

3 9 7 C 1 . 9 

89.3305 

237222.7 

46174.2 

9353.5 

-3. 1790 

-146869.0 

-2.5036 

3 2cO 

13.8332 

4108 5. 0 

09.7696 

246177.9 

47557.2 

9342.1 

— 3 . 15 84 

-146985.2 

-2.8273 

3300 

13.8378 

42468. 5 

90. 1954 

255176.2 

4894C .8 

9328.5 

-3. 1390 

-1471C2. 1 

-3. 1316 

34C0 

13.8420 

43852. 5 

90. 6085 

264216.5 

50324.8 

9312.7 

-3. 12C9 

-147220.0 

-3.4182 

35CC 

13.8459 

45236. 9 

91.0099 

273297.5 

51709.2 

9294.6 

-3. 1038 

-147339. 1 

-3.6887 

3600 

13.8494 

46621. 7 

91.4000 

282418 . 1 

53094. C 

9274.2 

-3. 0877 

-147459.8 

-3.9444 

3700 

13.8527 

480C6. 8 

91. 7795 

291577.2 

54479.1 

9251.7 

-3.0725 

-147582.3 

-4. 1864 

3800 

13.8557 

46352.2 

92. 1489 

300773.7 

55864.5 

9226.9 

-3.0581 

-147706.7 

-4.4159 

3900 

13.8584 

5C777. 9 

92.5089 

310006.6 

5725C.2 

92CC.C 

-3.0446 

-147833.5 

-4.6338 

4000 

13.8610 

52163.9 

92.8598 

319275.2 

58636.2 

917C.8 

-3.0317 

-147962.7 

-4. 8410 

4 100 

13.8634 

5355C. 1 

93.202 1 

328578.3 

6CC22 .4 

9139.5 

-3.0195 

-14EC94. 7 

-5.0382 

4 2 OC 

13.8656 

54936. 6 

93.5362 

337915.3 

61406.8 

91C6.C 

-3.CC79 

-148229.6 

-5.2263 

4300 

13.8677 

56323.2 

93.8624 

347285 . 3 

62795.5 

9070.3 

-2.9969 

-148367.7 

-5.4057 

4400 

13.8696 

57710. 1 

94.1813 

356687.5 

64182.4 

9032.5 

-2.9865 

-148509.2 

-5.5772 

4500 

13.8714 

55057.2 

94.4930 

366121.3 

65569.4 

8992.5 

-2.9765 

-148654.2 

-5.7412 

460C 

13.8731 

6C484.4 

94. 7979 

375585.9 

66956.6 

8950. 3 

-2. 9670 

-1488C3. 0 

-5.8982 

4700 

13.8747 

61871. 8 

95.0963 

385080.7 

68344.0 

8906.0 

-2. 9580 

-148955.8 

-6.0487 

48CC 

13.8762 

63259. 3 

95.3884 

394604.9 

69731.6 

8859.5 

-2.9494 

-149112.6 

-6. 1930 

49CC 

13.8776 

64647. 0 

95.6745 

404158 . 1 

71119.2 

881C.9 

-2.9412 

-149273. 7 

-6.3317 

6000 

13.8789 

66034. 8 

95.9549 

413739.7 

72507.1 

8760.2 

-2.9334 

-149439. 1 

-6.4649 

5 ICC 

13.8801 

67422. 8 

96.2297 

423348.9 

73895. C 

87C7. 3 

-2.9259 

-1496C9. 0 

-6.5930 

6200 

13. 8813 

688 1C. 8 

96.4993 

432985.4 

75282.1 

8652.3 

-2.9187 

-149783.5 

-6.7164 

5300 

13.8824 

7C1 99. 0 

96.7637 

442648.6 

76671.3 

8595 . 1 

-2.9119 

-149962.6 

-6.8352 

5400 

13.8834 

71587. 3 

97.0232 

452338.0 

78059.6 

8535.8 

-2. 9053 

- 1 5 C 146 . 5 

-6.9498 

5500 

13.8844 

72975. 7 

97.2780 

462053.1 

79448 .C 

8474.3 

-2.8991 

-15C335.2 

-7.0604 

5 60C 

13.8853 

74364.2 

97.5282 

471793.5 

80836.4 

841C.6 

-2.8931 

-15C528.7 

-7.1671 

5 70C 

13.8862 

75752. 8 

97.7739 

481558.6 

82225 .C 

8344.8 

-2.8874 

-15C727. 1 

-7.2702 

5800 

13.8e7l 

77141.4 

98.0154 

491348. 1 

83613.7 

8276.8 

-2.8819 

-15C93C.4 

-7.3699 

5 90 C 

13.8878 

7853C.2 

98.2528 

501161.5 

85C02.4 

8206 . 6 

-2.8766 

-151138.6 

-7.4664 

6000 

13.8886 

79919. 0 
— 

98.4863 

510998.5 

66391.3 

8134.2 

-2.8716 

-151351.7 

-7.5597 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(141) NF 3 (gas); molecular weight, 71.008 


T, 

r° 

H f~ H 0 > 

cal/mole 

C 0 

cal/mole 


Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

cal/mole °K 

cal/mole °K 

cal/mole 

(A Hf)f, 
cal/mole 

i°g 10 Kf 

A Hf, 
cal/mole 

O 

40 

5 

0 

100 

8.1268 

0 

797.3 

5 1.5514 

0 

4 357.8 

-32527.3 

-31730.0 

-28326.7 

-28918.4 

56.9527 

- 1 959 7 1 . 2 
-197166.3 

414.2806 

200 

10. 1963 

1699.4 

57.72 1 1 

9844.9 

-30827.9 

-294 14.4 

25. 1279 

-193358.5 

198.3339 

296. 15 

12.7322 

2827.3 

62.2758 

15740.2 

-29700.0 

-29700.0 

14.4969 

-199299. 1 

126.8321 

300 

12.7756 

2850.9 

62.3547 

15855.5 

-29676.4 

-29703.6 

14.3627 

-199314.9 

125.9312 

400 

14. 7682 

4233.9 

66.3195 

22293.9 

-28293.4 

-29824.5 

8.9411 

-200049. 1 

89.5690 

500 

16.1371 

5783.6 

69.7719 

29102.4 

-26743.7 

-29834.2 

5.6809 

-200592.5 

67.6807 

600 

17.0634 

7446.6 

72.8013 

36234.2 

-25080.7 

-29774.9 

3.5093 

-201001 .0 

53.0536 

700 

17.7013 

9186.7 

75.4825 

43651.0 

-23340.6 

-29673.8 

1 . 9624 

-201315.5 

42.5868 

800 

18. 1526 

10980. 7 

77.8773 

51321.2 

-21546.6 

-29547.7 

0.8067 

-201563.4 

34.7257 

900 

18.4807 

12813.2 

80.0353 

59218.6 

-19714.1 

-29406.9 

-0.0882 

-201763.2 

28.6047 

1000 

18.7254 

14674.0 

81.9957 

67321.7 

-17853.3 

-29257.9 

-0.8005 

-201927. 1 

23.7054 

1100 

18.9120 

16556.3 

83.7896 

75612.2 

-15971.0 

-29104.5 

-1.3803 

-202063.8 

19.6904 

1200 

19.0573 

18455. 1 

85.4416 

84074.9 

-14072.2 

-28949.2 

-1.8609 

-202179.5 

16.3440 

1300 

19.1725 

20366.8 

86.9718 

92696.5 

-12160.5 

-28793.8 

-2.2654 

-202278.5 

13.5110 

1400 

19.2651 

22288.8 

88.396 1 

101465.7 

-10238.5 

-28639. 1 

-2.6102 

-202364.2 

11.0816 

1500 

19. 3407 

24219.2 

89.7279 

1 10372.6 

-8308.1 

-28485.9 

-2.9075 

-202439. 1 

8.9753 

1600 

19.4032 

26156.5 

90.9782 

1 19408.6 

-6370.8 

-28334.8 

-3. 1662 

-202505. 1 

7.1516 

1700 

19.4553 

28099.5 

92.1561 

128565-9 

-4427.8 

-28185.9 

-3.3933 

-202563.6 

5.5044 

1800 

19.4993 

30047.3 

93.2694 

137837.6 

-2480.0 

-28039.6 

-3.5941 

-202615.9 

4.0575 

1900 

19.5368 

31999.2 

94.3247 

14721 7.8 

-528. 1 

-27895.9 

-3.7728 

-202662.9 

2.7626 

2000 

19.5689 

33954.5 

95.3277 

156700.8 

1427.2 

-27755.0 

-3.9328 

-202705.3 

1.5970 

2100 

19.5966 

35912.8 

96.2831 

16628 1.8 

3385.5 

-276 17.0 

-4.0769 

-202743.9 

0.5421 

2200 

19.6207 

37873.7 

97. 1953 

175956.0 

5346.4 

-27481.9 

-4.2072 

-202779.2 

-0.4170 

2300 

19.64 18 

39836.9 

98.0680 

185719.5 

7309.5 

-27349.7 

-4.3256 

-20281 1.7 

-1.2928 

2400 

19.6604 

41802.0 

98.9043 

195568.4 

9274.7 

-27220.6 

-4. 4336 

-202841.7 

-2.0958 

2500 

19.6768 

43768.9 

99.7073 

205499.3 

1 1241.6 

-27094.4 

-4.5325 

-202869.7 

-2.8347 

2600 

19.6914 

45737.3 

100.4793 

215508.8 

13210.0 

-26971.3 

-4.6234 

-202896.0 

-3.5168 

2700 

19.7045 

47707. 1 

101.2227 

225594.2 

15179.8 

-26851.2 

-4.7072 

-202920.9 

-4. 1485 

2800 

19.7161 

49678. 1 

101.9395 

235752.5 

17150.8 

-26734. 1 

-4.7847 

-202944.8 

-4.7351 

2900 

19.7266 

51650.3 

102.6316 

24598 1.2 

19123.0 

-26620. 1 

-4.B565 

-202967.9 

-5.2814 

3000 

19.7361 

53623.4 

103.3005 

256278.0 

21096. 1 

-26509. 1 

-4.9232 

-20299U . 6 

-5.7912 

3100 

19.7447 

55597.5 

103.9478 

266640.6 

23070.2 

-26401.2 

-4.9854 

-203013.0 

-6.2683 

3200 

19.7525 

57572.4 

104.5748 

277066.9 

25045.0 

-26296.3 

-5.0434 

-205035.6 

-6.7155 

3300 

19. 7596 

59548.0 

105. 182 7 

287554.9 

27020.7 

-26194.4 

-5.0977 

-203058.6 

-7.1357 

3400 

19.7661 

61524.3 

105.7727 

298102.8 

28996.9 

-26095.6 

-5.1486 

-203082.3 

-7.5313 

, 3500 

19.7721 

63501.2 

106.3457 

308708.9 

30973.9 

-25999.9 

-5. 1965 

-203106.9 

-7.9042 

3600 

19.7776 

65478.7 

106.9028 

319371.5 

32951.3 

-25907.2 

-5.2415 

-203132.8 

-8.2565 

3700 

19.7826 

67456.7 

107.4448 

330089.0 

34929.4 

-25817.5 

-5.2839 

-203160.2 

-8.5898 

3800 

19.7873 

69435.2 

107.9724 

340859.9 

36907.9 

-25730.9 

-5.3240 

-203189.4 

-8.9056 

3900 

19.7916 

71414.1 

108.4864 

351683.0 

38886. 8 

-25647.3 

-5.3619 

-203220. 7 

-9.2053 

4000 

19.7955 

73393.5 

108.9876 

362556.8 

40866.2 

-25566.7 

-5.3977 

-203254.3 

-9.4900 

4 100 

19.7992 

75373.2 

109.4764 

3 7348 0. 1 

42845.9 

-25489.2 

-5.4318 

-203290.4 

-9.7609 

4200 

19.8027 

77353-3 

109.9536 

384451.7 

44826.0 

-25414.8 

-5.464 1 

-203329.3 

-10.0189 

4300 

19.8059 

79333.7 

1 10.4196 

395470.4 

46806.4 

-25343.3 

-5.4948 

-203371 .2 

-10.2650 

4400 

19.8089 

81314.5 

1 10.8749 

406535.2 

48787.2 

-25275.0 

-5.5240 

-203416.4 

-10.4999 

4500 

19.81 16 

83295 . 5 

111.3201 

4 1 7645.1 

50768.2 

-25209.6 

-5.5519 

-203465.0 

-10.7244 

4600 

19.8143 

85276.8 

1 1 1.7556 

428798.9 

52749.5 

-25147.3 

-5.5785 

-203517.3 

-10.9393 

4700 

19.8167 

87258.4 

112.1818 

439995.9 

54731.0 

-25088.0 

-5.6038 

-203573.3 

-11. 1450 

4800 

19.8190 

89240. 1 

1 12.5990 

451235.0 

56712.8 

-2503 1 .8 

-5.6281 

-203633.4 

-1 1 .3423 

4900 

19.8212 

91222. 1 

113.0077 

462515.4 

58694.8 

-24978.6 

-5.6514 

-203697.5 

-11.5315 

5000 

19.8232 

93204.4 

1 13.4081 

473836.3 

60677.1 

-24928.5 

-5.6736 

-203766.0 

-1 1.7132 

5100 

19.8251 

95186.8 

1 13.8007 

485196.8 

62659.5 

-2488 1 .4 

-5.6950 

-203838.8 

-1 1.8879 

5200 

19.8269 

97169.4 

1 14. 1857 

496596. 1 

64642. 1 

-24837.4 

-5.7154 

-2039 16. 1 

-12.0559 

5300 

19.8286 

99152.2 

1 14.5634 

508033.7 

66624.8 

-24796.4 

-5.7351 

-203997.9 

-12.2176 

5400 

19.8302 

101135.1 

1 14.9340 

519508.6 

68607.8 

-24758.5 

-5.7540 

-204084.5 

-12.3734 

5500 

19.8317 

1031 18.2 

115.2979 

531020.2 

70590.9 

-24723.6 

-5.7722 

-204 175.8 

- 12.5236 

5600 

19.8332 

105101 .5 

115.6553 

542567.9 

72574. 1 

-24691.8 

-5.7898 

-204271.8 

- 12.6685 

5700 

19.8346 

107084.8 

1 16.0063 

554151. 1 

74557.5 

-24663. 1 

-5.8067 

-204372.7 

-12.8084 

5800 

19.8359 

109068.4 

1 16.3513 

565769.0 

76541.0 

-24637.5 

-5.8230 

-204478.4 

-12.9436 

5900 

19.8571 

1 1 1052.0 

1 16.6904 

57742 1 . 1 

78524.7 

-24615.0 

-5.8387 

-204588.9 

-13.0742 

6000 

19.8383 

1 13035.8 

117.0238 

589106.9 

80508.5 

-24595.6 

-5.8539 

-204704.3 

-13.2005 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(142) N 2 F 2 (gas) ; molecular weight, 66.016 


T, 

°K 


cal/mole 

C« 

» 

cal/mole °K 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) f , 
cal/mole 

o 

in 

o 

3 



0 

— 

0 


0 

T 6477. 2 

20659. t 


-241209.9 



100 

8.4534 

803.9 

51.5069 

4346.8 

17281.1 

20074.6 

-49.3501 

-242396.7 

513.3199 

200 

10.7737 

1 763. 1 

58.0621 

9849.3 

18240.3 

19638.0 

-28. 1 183 

-243482.7 

247.981 1 

298. 15 

12. 7792 

2922.8 

62.7530 

15787.0 

19400.0 

19400.0 

-21.0961 

-244365.5 

160.2540 

300 

12.8126 

2946.5 

62.832 1 

15903.2 

19423.7 

19396.9 

-21.0084 

-244380.4 

159. 1494 

400 

14.3918 

4310.3 

66.7446 

22387.6 

20787.5 

19293.3 

-17.4861 

-245090.5 

1 14.5828 

500 

15.5833 

5811.9 

70.0905 

29233.4 

22289. 1 

19286.9 

-15.3790 

-245646.6 

87.7724 

600 

16.4732 

7416.9 

73.0143 

36391.7 

23894. 1 

19347.4 

-13.9723 

-246085. 1 

69.8623 

700 

17.1389 

9099. 1 

75.6061 

43825.2 

25576.3 

19452. 1 

-12. 9632 

-246435.0 

57.0480 

800 

17.6415 

10839.3 

77.9290 

51503.9 

27316.5 

19584.9 

-12.2016 

-246718.6 

47-4262 

900 

18.0257 

12623.4 

80.0300 

59403.6 

29100.7 

19735. 1 

-1 1.6050 

-246951.6 

39.9341 

1000 

18.3235 

1444 1.5 

81.9453 

67503.8 

30918.7 

19895.8 

-11. 1240 

-247145.8 

33.9353 

1 100 

18.5577 

16286.0 

83.703 1 

75787.4 

32763.2 

20062.3 

-10.7271 

-247309.7 

29.0236 

1200 

18.7445 

18151.5 

85.3262 

84239.9 

34628. 7 

20231.8 

-10.3936 

-247449.6 

24.9279 

1300 

16.8953 

20033.7 

86.8327 

92848.8 

36510.9 

20402.5 

-10.1090 

-247570.3 

21.4606 

1400 

19.0187 

21929.6 

88.2376 

101603. 1 

38406.8 

20573.0 

-9.8630 

-247675.3 

18.4872 

1500 

19. 1206 

23836.8 

89.5534 

1 10493.3 

40314.0 

20742.7 

-9.6480 

-247767.5 

15.9093 

1600 

19.2056 

25753.2 

90.7902 

119511.1 

42230.4 

20911.0 

-9.4584 

-247849.0 

13.6528 

1700 

19.2773 

27677.4 

91.9567 

128649.0 

44154.6 

21077.5 

-9.2897 

-247921.5 

11.6611 

1800 

19.3382 

29608.3 

93.0604 

137900.4 

46085.5 

21242.0 

-9.1386 

-247986.5 

9.8903 

1900 

19.3904 

31544.8 

94. 1074 

147259.2 

48022.0 

21404.3 

-9.0024 

-248045.0 

8.3055 

2000 

19.4354 

33486. 1 

95. 103 1 

156720. 1 

49963.3 

21564.4 

-8.8788 

-248098.0 

6.8788 

2 1 00 

19.4744 

35431 . 7 

96.0524 

166278.3 

51908.9 

21722.2 

-8.7662 

-248146.4 

5.5878 

2200 

19.5085 

37380.9 

96.9591 

175929.2 

53858. 1 

21877.6 

-8.6631 

-248190.7 

4.4138 

2300 

19.5385 

39333.2 

97.8270 

185668.8 

55810.5 

22030.6 

-8.5683 

-248231.6 

3.3418 

2400 

19.5649 

41288.4 

98.6591 

195493.4 

57765.6 

2218 1.2 

-8.4B08 

-248269.6 

2.3590 

2500 

19.5884 

43246. 1 

99.4583 

205399.5 

59723.3 

22329.5 

-8. 3997 

-248305.4 

1.4546 

2600 

19.6092 

45206.0 

100.2269 

215384.0 

61683.2 

22475.3 

-8.3244 

-248339.2 

0.6198 

2700 

19.6279 

47167.9 

100.9674 

225444.0 

63645. 1 

22618.7 

-8.2542 

-248371.7 

-0.1534 

2800 

19.6447 

49131.6 

101 .6815 

235576.6 

65608.8 

22759.7 

-8. 1886 

-248403.3 

-0.8714 

2900 

19.6598 

51096.8 

102.371 1 

245779.4 

67574.0 

22898.4 

-8. 1272 

-248434.5 

-1.5400 

3000 

19.6735 

53063.5 

103.0379 

256050. 1 

69540.7 

23034.6 

-8.0695 

-248465.8 

-2. 1641 

3100 

19.6859 

5503 1.4 

103.6831 

266386.3 

71508.7 

23168.5 

-8.0152 

-248497.6 

-2.7480 

3200 

19.6972 

57000.6 

104.3083 

276786.0 

73477.8 

23300.0 

-7.9640 

-24B530.5 

-3.2955 

3300 

19.7075 

58970.9 

104.9146 

287247.3 

75448. 1 

23429. 1 

-7.9157 

-248564.9 

-3.8099 

3400 

19.7169 

60942. 1 

105.503 1 

297768.4 

77419.3 

23555.9 

-7.8699 

-248601.3 

-4.2940 

3500 

19.7256 

62914.2 

106.0747 

308347.4 

79391.4 

23680.4 

-7.8265 

-248640.4 

-4.7506 

3600 

19. 7335 

64887.2 

106.6305 

318982.8 

81364.4 

23802.5 

-7.7854 

-243682.5 

-5.1819 

3700 

19.7408 

66860.9 

107. 1713 

329673.0 

83338. 1 

23922.3 

-7.7462 

-248728.1 

-5.5899 

3800 

19.7476 

68835.3 

107.6979 

340416.6 

85312.5 

24039.7 

-7.7089 

-248777.8 

-5.9766 

3900 

19.7538 

70810.4 

108.2109 

351212.1 

87287.6 

24154.8 

-7.6734 

-248832.1 

-6.3435 

4000 

19.7596 

72786. 1 

108.7111 

362058.3 

89263.3 

24267.6 

-7.6395 

-248891.3 

-6.6921 

4 100 

19.7650 

74762.3 

109.1991 

372953.9 

91239.5 

24378. 1 

-7.6071 

-248956. 1 

-7.0238 

4200 

19.7700 

76739. 1 

109.6754 

383897.8 

93216.3 

24486.3 

-7.5761 

-249026.8 

-7.3398 

4300 

19.7747 

78716.3 

110.1407 

394888.7 

95193.5 

24592.2 

-7.5464 

-249103.9 

-7.6412 

4400 

19.7791 

80694.0 

1 10.5953 

405925.6 

97171.2 

24695.8 

-7.5179 

-249187.3 

-7.9290 

4500 

i 9 . 783 1 

82672.1 

1 1 1 .0399 

4 1 7007.4 

99149.3 

24797.0 

-7.4906 

-249278.8 

-8.2041 

4600 

19.7869 

84650.6 

111.4747 

428133.2 

101127.8 

24896.0 

-7.4644 

-249377.4 

-8.4673 

4700 

19.7905 

86629.5 

1 1 1.9003 

439302.0 

103106.7 

24992.7 

-7.4392 

-249483.9 

-8.7194 

4800 

19.7939 

88608.7 

1 12.3170 

450513.0 

105085.9 

25087. I 

-7.4149 

-249598.5 

-8.9612 

4900 

19.7970 

90588.2 

1 12.7252 

461765. 1 

107065.5 

25179. 1 

-7.3915 

-24972 1.6 

-9.1931 

5000 

19.8000 

92568.1 

1 1 3.1252 

473057.7 

109045.3 

25268.9 

-7.3691 

-249853.4 

-9.4159 

5100 

19.8028 

94548.2 

1 13.5173 

484389.9 

1 11025.4 

25356.3 

-7.3474 

-249994.2 

-9.6301 

5200 

19.8054 

96528.7 

113.9018 

495760.9 

1 13005.9 

2544 1.4 

-7.3264 

-250144.2 

-9.8362 

5300 

19.8079 

98509.3 

1 14.279 1 

507170.0 

1 14986.5 

25524.2 

-7.3062 

-250303.5 

-10.0346 

5400 

19.8103 

100490.2 

1 14.6494 

518616.5 

1 16967.4 

25604.6 

-7.2867 

-250472.3 

-10.2258 

5500 

19.8125 

102471.4 

115.0129 

530099.7 

1 18948.6 

25682.7 

-7.2678 

-250650.7 

-10.4102 

5600 

19.8146 

104452. 7 

1 15.3699 

541618.9 

120929.9 

25758.5 

-7.2496 

-250838.8 

-10.5881 

5700 

19.8)66 

106434.3 

1 15.7207 

553173.5 

122911.5 

25831.8 

-7.2319 

-251036.6 

-10.7599 

5800 

19.8186 

108416. 1 

1 16.0653 

564762.8 

124893.3 

25902.8 

-7.2148 

-251244.3 

-10.9259 

5900 

19.8204 

1 10398.0 

1 16.4041 

576386.4 

126875.2 

2597 1.3 

-7. 1983 

-251461.8 

-1 1.0864 

6000 

19.8221 

1 12 380. 1 

1 16.7373 

588043.5 

128857.3 

26037.4 

-7. 1822 

-251689. 1 

-1 1.2417 
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l ; 
°K 



C h 

cal/mole °K 

H T~ H 0' 

cal/mole 

c 


■taa 

ICO 

6.96 16 


20C 

6.9630 

1376.1 

298. 15 

6.9662 

2059.6 

300 

6.9663 

2072.5 

400 

6.9729 

2769.4 

500 

6.9937 

3467. 6 

600 

7.0411 

4169. 1 

700 

7.1191 

4876. 8 

800 

7.2227 

5593. 8 

900 

7.3431 

6321.9 

1000 

7.47L6 

7062.6 

1100 

7.6014 

7816.3 

1200 

7.7278 

8582.8 

1300 

7.8481 

9361.7 

1400 

7.9608 

1C 1 52. 2 

1500 

8.0654 

1C953. 6 

1600 

8.1620 

11765.0 

1700 

8.2510 

12585.7 

1800 

8.3329 

13415. 0 

1900 

8.4C85 

14252. 1 

2000 

8.4784 

15096. 5 

2100 

8.5434 

15947. 6 

2200 

8.6C41 

168C5. 0 

2300 

8 . 66 1C 

17668. 3 

2400 

8.7148 

18537. 1 

2500 

8.7659 

19411.2 

2600 

8.8147 

2C290.2 

2700 

8.8616 

211 74. 1 

2800 

8. 9C70 

22062. 5 

2900 

8.9510 

22955.4 

3000 

8.9939 

23852. 7 

3100 

9.0360 

24754.2 

3200 

9.0774 

25659. 8 

3300 

9.1182 

26569.6 

3400 

9. 1585 

27483. 5 

3500 

9. 1985 

284C1.3 

3600 

9.2382 

29323.2 

3700 

9.2777 

30248. 9 

3800 

9.3171 

31178.7 

390C 

9.3564 

32112.4 

4000 

9.3956 

33050. 0 

4 100 

9.4348 

33991.5 

4200 

9.4741 

34936. 9 

4300 

9.5133 

35886.3 

4400 

9.5526 

36839.6 

4500 

9. 5920 

37796. 8 

4600 

9.6314 

38758. 0 

4700 

9.6709 

39723. 1 

4800 

9.7105 

4C692.2 

4900 

9.7502 

41665.2 

5000 

9.7900 

42642.2 

5100 

9.8298 

43623.2 

5200 

9.8698 

446C8.2 

5300 

9.9098 

45597.2 

5400 

9.9499 

465 9 C. 2 

5500 

9.9900 

47587. 2 

5600 

10.0302 

48588. 2 

5700 

10.0704 

49593.2 

5800 

10. 1106 

5C6C2.2 

5900 

10.1509 

51615.3 

6000 

10. 191 l 

52632.4 


35.6886 
40.5142 
43.2950 
43.3380 
45. 3429 
46.9007 

48.1795 
49. 2704 
50.2275 
51.0851 
51.8653 

52.5836 

53.2504 

53.8738 

54.4596 

55.0124 

55.5361 

56.0336 

56.5076 

56.9602 

57.3933 

57.8085 

58.2074 

58.5911 

58.9609 

59.3177 

59.6624 
59.9960 
60.319 l 
60.6324 
60.9366 

61.2322 

61.5197 

61.7997 

62.0725 

62.3385 

62.5982 
62.8519 
63.0998 
63. 3424 
63.5797 

63.8122 
64. 0400 
64. 2634 
64.4826 
64.6977 


65 

3205 

65 

5212 

65. 

7185 

65 

9128 

66 

1041 

66 

2924 

66 

4781 

66 

6610 

66 

8414 

67 

0192 

67 

1947 

67 

3679 

67 

5389 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(144) NH 3 (gas)j molecular weight, 17.032 


T, 

c° 

H f~ H , s. 

cal/mole 

c° 

cal/mole 


Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

cal/mole °K 

cal/mole °K 

cal/mole 

(AHf)f, 

cal/mole 

log 10 K f 

A Hf, 
cal/mole 

O 

iQ 

O 

c 


0 



-13438.6 

-9366.7 


-276831.4 


1 uo 

7.9533 

7 89.3 

37.22 1 1 

2932.7 

-12649. 1 

-10062.5 

17.9594 

-2 78029.2 

594.5212 

2 0 G 

0 . 0 1 , 3 3 

1588. 3 

4 ^ . 75 46 

6962 . 6 

- 11850.3 

-10515. 7 

6. 7867 

-279217.6 

290.2172 

2 v b « 1 j 

6 . A '■ ') I -y 

2398. 6 

46.045 1 

1 1329.8 

-11040.0 

-11040.0 

2.9232 

-280367. 9 

189.6000 


rt. 5034 

2414. 3 

46.0977 

1 1 4 L 3 . 0 

-11024.3 

-11049.8 

2.8729 

-280378.9 

188.3327 


9. 1846 

3297. 7 

48.6340 

16156.1 

-10140.8 

-11536.9 

0. 8175 

-281482.7 

137. 1793 

■9 

9. 9 3 0 9 

4253. 6 

30. 7b45 

21128.6 

-9184.9 

-12000.2 

-0.4682 

-282514. 1 

106. 3689 

6uo 

10.6840 

5284. 9 

52.6426 

26300. 7 

-8153.7 

-12375.5 

-1.3554 

-283470.1 

85.7556 

700 

11*4033 

6389.5 

54.3438 

31651.3 

-7049. 1 

-12687.8 

-2.0073 

-284352.7 

70.9837 

800 

12.0913 

7564. 5 

35.9119 

37165.0 

-38 74.1 

- 12942. 7 

-2.5076 

-285165.0 

59.8715 

90 0 

12. 7450 

8806. 6 

57.3742 

42830 . 1 

-46 3 1.9 

-13146.9 

-2.9032 

-285910.1 

5 1. 2049 

1000 

13.359 9 

10 L 12.2 

58. 7492 

48636.9 

-3326.3 

-13305.7 

-3.2240 

-286591.8 

44.2543 

1 100 

13. 9318 

11477.2 

60.0497 

54577.5 

-1961.4 

-13424.4 

-3.4899 

-287214. 1 

38.5544 

1200 

14.4582 

12897. 0 

6 1.2848 

60644 . 7 

-t) A 1 * 5 

-13308. 1 

-3.7129 

—2 87 78 L . S 

33. 7947 

1 300 

14.9389 

14367. 3 

toZ • 4d L 3 

66832-3 

928.7 

-13562.2 

-3.9023 

-288298.5 

29.7596 

1400 

15.3750 

13863. 3 

63 . 5847 

73135.2 

2444.8 

-13590.5 

-4.0660 

-288769.7 

26.2950 

1500 

13.7690 

17440. 9 

64.6591 

79347.8 

4002.3 

-13396.2 

-4.2073 

-289199.4 

23.2877 

160 0 

16. 1240 

19035. n 

65.6883 

86065 . 3 

5597.3 

-13587.4 

-4.3308 

-289591. 7 

20.6525 

1 700 

16 • 4436 

20664* 5 

of,. 6756 

92684.0 

722b. 9 

-13560.7 

-4.4398 

-289950. 3 

18. 3243 

1800 

1 0 , 7 3 1 2 

22323. 3 

6 7 * 62 3 tJ 

99399.3 

8884.9 

-13319.9 

-4. 5365 

-290278.6 

16.2524 

1900 

16.9902 

24009.8 

0 8.5355 

106207.6 

10571.2 

-13469.5 

-4.6225 

-290579.6 

14.3965 

■i 000 

17.2236 

25720. 7 

69.4130 

113105.3 

12282. 1 

-13410. 1 

-4.7002 

-290856. 1 

12.7246 

2 ICO 

17. 4343 

27453. 7 

70.2585 

120089.1 

14015.2 

-13343. 3 

-4. 7697 

-291110.4 

11.2105 

2200 

17.6249 

29206.9 

71.0740 

127156.0 

15768.3 

-13269.7 

-4.8329 

-291344. 7 

9.8329 

2 300 

17.7976 

30978. 1 

71.8614 

134303.0 

1 75 3 7.6 

-11191.5 

-4.8895 

-291561. 1 

8.5742 

2400 

1 { • 9 3 4 5 

32763. 9 

72.6222 

141527.4 

1932 7 .3 

-13108.9 

-4.9421 

-291761. 1 

7.4195 

2500 

18.0973 

34568.0 

73.3581 

148826.6 

21130.0 

-13022.7 

-4.9895 

-291946.5 

6.3565 

2600 

18.2276 

36384. 9 

74.0704 

156198.2 

22946.3 

-12934.0 

-5.0333 

-292118.6 

5.3746 

2 700 

18.3468 

38213. 7 

74.760c. 

163639.9 

24773.2 

-12842.9 

-5.0732 

-292278. 6 

4. 4650 

2800 

18.4361 

40053. 9 

75.4298 

171149.6 

26615.4 

-12750.7 

-5.1105 

-292427.8 

3.6198 

2900 

16.5565 

41904.6 

76.0793 

178725.2 

2846b. 1 

-12657. 1 

-5. 1447 

-292567. 3 

2.8326 

3000 

18.6440 

43765.0 

76.7099 

186364.9 

30326.4 

-12363.5 

-5.1759 

-292697.9 

2.0975 

3100 

18.7344 

45634.2 

7 7. 3228 

194066.6 

32195.6 

-12470.3 

-5.2055 

-292820.8 

1.4096 

3200 

18.8134 

475 1 1. 6 

77.9189 

201828.9 

34073. 1 

-12377.9 

-5.2330 

-292936.6 

0.7644 

3300 

18.8867 

49396. 7 

78.4990 

209649.9 

35958. 1 

-12284.5 

-5.2584 

-293046. 1 

0.1580 

3400 

18.9547 

51288. 8 

79.0638 

217528.1 

37850.2 

-12194. 3 

-5.2823 

-293150. 3 

-0.4129 

3500 

19.0182 

53187.3 

79.6142 

225462.2 

39743.9 

-12106.6 

-5.3047 

-293249.6 

-0.9513 

3600 

19.0773 

55092.3 

80. 1508 

233450.3 

41653.7 

-12018. 3 

-5.3253 

-293344.8 

-1.4600 

3700 

19. 1326 

57002. 8 

80.6742 

241491.9 

43564.2 

—11931.8 

-5.3452 

-293436.6 

-1.9414 

3800 

19.1843 

58918. 7 

81.1852 

249584.9 

45430. 1 

-11850.3 

-5.3636 

-293525.4 

-2. 3975 

3900 

19.2331 

60839. 6 

8 1.6841 

257728.5 

47401.0 

-11767.3 

-5.3815 

-293611.8 

-2.8304 

4000 

19.2789 

62765.2 

82. 171b 

265921.4 

49326.7 

-11688.5 

-5.3974 

-293696.4 

-3.2418 

4100 

19.3220 

64695.3 

82.6482 

274162.5 

51236.7 

-11610.3 

-5.4134 

-293779. 6 

-3.6332 

4200 

19.3626 

66629. 3 

83.1143 

282450.7 

33191.0 

-11536.3 

-5.4274 

-293861.9 

-4.0061 

4300 

19.4011 

68567. 7 

83.5704 

290785.0 

35129.2 

-11464.3 

-5.4414 

-293943.7 

-4. 3618 

4400 

19.4373 

70509. 7 

84.0168 

299164.4 

37071.1 

-11396.6 

-5.4546 

-294025.4 

-4.7013 

4300 

19.4720 

72435. 1 

84.4540 

307588 . 1 

39016.6 

-11329.4 

-5.4674 

-294107.4 

-5.0259 

4600 

19.5047 

74404. 0 

84.8824 

316055.0 

60965.4 

-11266.6 

-5.4794 

-294190.0 

-5.3365 

4 700 

14.3359 

763 bGm 0 

85.3022 

324564.3 

6291 7.5 

-11206.9 

-5.4907 

-294273.6 

-5.6339 

4800 

19.5636 

78311. 1 

85.7138 

333 115.1 

64872.6 

-11151.6 

-5.5014 

-294358.5 

-5.9190 

4900 

19. 5940 

802 09 . 1 

8b. 1173 

341706.8 

66830.6 

-11099.4 

-5.5119 

-294444.8 

-6. 1925 

3000 

19.6210 

82229. 9 

85.513 7 

350338 . 4 

68791.3 

-11048.6 

-5.5219 

-294532.9 

-6.4552 

5100 

19 . 6469 

84193.3 

66.9025 

359009.2 

70/54.7 

-11002.3 

-5.5312 

-294623. 1 

-6.7077 

3 2 00 

14.6717 

86 159. 2 

87.2842 

367718.6 

72720.7 

- 10958.8 

— 5 • 5404 

-294715.4 

-6.9505 

3300 

19 • 6965 

88127.6 

87.6591 

376465.9 

74689.0 

-10919. 7 

-5.5494 

-294810. 1 

-7.1842 

3400 

19.7163 

90098. 3 

88.0273 

385250.2 

76639.7 

-10883. 3 

-5.5572 

-294907.4 

-7.4094 

3600 

19.7403 

92071.2 

38. 389 j 

394071 . 1 

78632.7 

-10851.3 

- 5* 5654 

-295C07. 4 

-7.6264 

3 600 

14.7613 

94046. 3 

68.7454 

402927.9 

80607.8 

- 10821.9 

-5.5730 

-295110.2 

-7.8358 

3 700 

15. 7816 

96023. 5 

89.0954 

411820.0 

82585.0 

-10795.0 

-5.5805 

-295215.9 

-8.0379 

3 800 

19. 80 L 5 

98002. 7 

89.439b 

420746.8 

84564. 1 

-10772.3 

-5. 5879 

-295324.7 

-8.2330 

3 900 

19 . 8205 

99983. 3 

89. 7782 

429707.8 

86545.2 

-10753.8 

-5.5944 

-295436. 5 

-8.4217 

oOOO 

19.5388 

L0L966. / 

90.1113 

438702.3 

86528.2 

-10737. 6 

-5.6015 

-295531.5 

-8.6041 
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TABLE III. - Continued. THERM0K7N AMI C PROPERTIES 
(145) NO (gas ) 3 molecular weight , 30.008 


cal/mole °K 


H T~ H Q' 


C» 

cal/mole °K 


8328.5 

9157.5 

9995.4 

1084 1 . I 

1 1693.4 

1255 1.4 

13414.3 

14281.6 

15152.7 

16027.2 

16904.7 

17784.9 

18667.6 

19552.5 

20439.4 

2 1328.2 

22218.7 

231 10.9 

24004.5 

24899.5 

25795.9 

26693.5 

27592.2 

28492.1 

29393. 1 

30295.0 

31198.0 

32101.9 

33006. 7 

33912.3 

34818.8 

35726.2 

36634.3 

37543.2 

38452.9 

39363. 3 

40274.4 
4 1186.3 

42098.8 

43012.0 

43925.9 

44840.5 

45755.7 

4667 1 .6 
47588 . 1 

48505.2 

49422.9 

50341.3 

51260.2 

52179.8 


42.2850 

47.4753 

50.3462 

50.3903 

52.4424 

54.0519 

55.3960 

56.5612 

57.5951 

58.5269 

59.3757 

60.1556 
60.8767 
61.5474 
62. 1741 
62 . 762 1 

63.3158 

63.8390 

64.3347 

64.8056 

65.2542 

65.6823 

66.0918 

66.4842 

66.8608 

67.2228 

67.5714 

67.9075 

68.2320 

68.5455 

68.8490 

69. 1429 
69.4278 
69. 7044 
69.9730 
70.2342 

70.4883 
70.7357 
70.9767 
71.21 18 
7 1.441 I 

71.6649 

71.8635 

72.0972 

72.3062 

72.5106 

72.7107 

72.9067 

73.0986 

73.2868 

73.4713 

73.6523 
73.8299 
74.0042 
74. 1754 
74.3436 

74.5088 
74.6712 
74.8310 
74.9880 
75. 1426 


cal/mole 


3482.9 

8003.3 

12813.7 

12906.9 

18053.4 

23380.8 

28855.0 
34454 . 1 

40162.9 

45969.7 

51865.5 

57842.6 

63894.6 

70016.2 

76202.7 

82449.8 

88753.9 

95111.9 

101520.8 

107978.0 
1 14481.2 

121028.2 

127617.0 

134246.0 

140913.3 

147617.6 

154357.5 
161 131.5 

167938.6 

174777.5 

181647.3 

188547.0 

195475.6 

202432.3 

209416.2 

216426.7 

223462.8 

230524.1 

237609.8 

244719.2 

251851.9 

259007.3 

266184.7 

273383.8 

280604.0 

287844.9 

295106.0 

302386.9 

309687.2 

317006.5 

324344.4 

331700.7 

339074.8 

346466.5 

353875.5 

361301.5 

368744 . I 

376203.2 
3836 78.3 

391169.3 

398675.8 


H° 

/ 7 ‘i 

Formation from assigned 
reference elements 

Formatioi 

gaseous 

n from 
atoms 

cal/mole 

(A Hf)/, 
cal/mole 

' 0 Q | 0 K f 

A Hf, 
cal/mole 

lo 9|0 K 

19403.0 

20148.6 

21476.5 

21528.5 

- 46.5016 

- 150089.5 

- 150368.2 

323.9439 

20894.7 

2 1578.9 

- 22.9522 

- 150676.3 

159.5088 

2 1600.0 

21600.0 

- 15. 1862 

- 150981.2 

105.2609 

2 1613.2 

21600.3 

- 15.0886 

- 150986.9 

104.5785 

22326.6 

2 1609.9 

- 1 1. 1539 

- 151288.3 

77.0563 

23048. 1 

21614.6 

- 8.7923 

- 151574.1 

60.5105 

23785.5 

21617.9 

- 7.2177 

- 151839.8 

49.4596 

24541.7 

21621.4 

- 6.0928 

- 152084.3 

4 1.5528 

25316.2 

21625.5 

- 5.2489 

- 152308.8 

35.6 135 

26107.4 

21630. 1 

- 4.5924 

- 152515.4 

30.9874 

26913.2 

21634.9 

- 4.0672 

- 152706.7 

27.2818 

27731.5 

21639.6 

- 3.6373 

- 152884.8 

24.2462 

28560.4 

2 1644. 1 

- 3.2790 

- 153051.9 

21.7136 

29398.4 

21648-2 

- 2.9758 

- 153209.6 

19.5685 

30244.0 

21651.5 

- 2.7158 

- 153359.3 

17.7279 

31096.3 

21654.0 

- 2.4905 

- 153502. 1 

16. 1312 

31954.3 

21655.5 

- 2.2933 

- 153639 . 1 

14.7328 

32817.3 

21655.7 

- 2 . 1193 

- 153771.0 

13.4979 

33684.6 

21654.6 

- 1 . 9646 

- 153698.4 

12.3992 

34555.7 

21652.0 

- 1.8263 

- 154022.0 

11.4154 

35430. 1 

21647.8 

- 1.7017 

- 154142.2 

10.5293 

56307.7 

21641.8 

- 1.5891 

- 154259.4 

9.7270 

37187.9 

21634.0 

- 1.4868 

- 154374.0 

8 . 99/0 

38070.5 

21624.4 

- 1.3933 

- 154486.4 

8.3300 

38955.4 

21612.8 

- 1.5078 

- 154597.0 

7.7182 

59842.4 

21599.3 

- 1.2291 

- 154705.9 

7. 1549 

40731.2 

21583.9 

- 1.1565 

- 154813.5 

6.6346 

4 1621.7 

21566.5 

- 1.0893 

- 154920.2 

6. 1525 

42513.8 

21547.2 

- 1.0270 

- 155026.3 

5.7045 

43407.5 

21526.0 

- 0.9690 

- 155132.0 

5.2871 

44302.5 

21502.9 

- 0.9150 

- 155237.7 

4 . 89/3 

45198.8 

21478.0 

- 0.8645 

- 155343.6 

4.5324 

46096.4 

21451.4 

- 0.8172 

- 155450.2 

4.1900 

46995.2 

21423.0 

- 0. 7728 

- 155557.7 

5.8682 

47895.1 

21393. 1 

- 0.73 1 1 

- 155666.5 

3.565 1 

48796.0 

21561.5 

- 0.6919 

- 155776.8 

5.2792 

49698.0 

21328.5 

- 0.6548 

- 155889.0 

3.0089 

50600.9 

21294.0 

- 0.6199 

- 156003.4 

2.7530 

51504.8 

21258 . 1 

- 0.5868 

- 156120.3 

2.5104 

52409.6 

21220.9 

- 0.5555 

- 156239.9 

2.2801 

53315.3 

21 182.5 

- 0.5258 

- 156362.6 

2.0612 

54221 .8 

21142.8 

- 0.4976 

- 156488.6 

1.8527 

55129 . 1 

21 102 . 1 

- 0.4706 

- 156618.2 

1.6541 

56037.2 

21060.3 

- 0.4453 

- 156751.7 

1.4645 

56946.2 

21017.4 

- 0.4210 

- 156889 . 1 

1 .2833 

57855.8 

20973.6 

- 0.3978 

- 157030.9 

1.1101 

58766.2 

20928.8 

- 0.3757 

- 157177.0 

0.9442 

59677.4 

20883.2 

- 0.3545 

- 157327.9 

0.7853 

60589.2 

20836.7 

- 0.3343 

- 157483.5 

0.6328 

6 1501.8 

20789.5 

- 0.3150 

- 157644 . 1 

0.4864 

624 15.0 

20741.4 

- 0.2965 

- 157809.7 

0.3457 

63328.9 

20692.6 

- 0.2767 

- 157980.5 

0.2104 

64243.5 

20643.2 

- 0.2617 

- 158156.6 

0.080 1 

65 158.7 

20593.0 

- 0.2453 

- 158338 . 1 

- 0.0454 

66074.5 

20542.2 

- 0.2296 

- 158524.9 

- 0.1663 

66991 .0 

20490.7 

- 0.2145 

- 158717.2 

- 0.2831 

67908 . 1 

20458.6 

- 0.2000 

- 158915.0 

- 0.3957 

68825.9 

20385.9 

- 0. 1860 

-1591 18.4 

- 0.5046 

69744.2 

20332.6 

- 0. 1726 

- 159327.2 

- 0.6099 

70663.2 

20278.7 

- 0 . 1596 

- 159541.5 

- 0.7117 

7 1 582.7 

20224.2 

- 0 . 1471 

- 159761.3 

- 0.8102 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(146) N0 2 (gas)j molecular weight, 46.008 


T, 

°K 

r° 

cal/mole °K 

H r~ H o • 

cal/mole 

CO 

■V’ 

cal/mole °K 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hr) ft 
cal/mole 

log io K f 

A Hf, 
cal/mole 

o 

lO 

5 

* 

0 


0 


0 

5570.3 

8681. 2 


-221871.3 

— 

ICO 

7.9538 

794.6 

48. 3828 

4043.7 

6364.9 

8435.4 

-21.0789 

-222628.5 

476.0985 

200 

8.2302 

1599.5 

53.9520 

9190.9 

7169.9 

8196.8 

-11.9645 

-223435.2 

232.4859 

298.15 

8.8749 

2437.1 

57.3509 

14662.0 

8007.5 

8007.5 

-9.0473 

-224130.4 

152.0020 

300 

8.8888 

2453.6 

57.4058 

14768.2 

8023.9 

8004.5 

-9.0111 

-224142.6 

150.9889 

400 

9.6703 

3381.3 

60.0693 

20646.4 

8951.6 

7873.4 

-7.5651 

-224747.5 

110.1176 

5 00 

10 . 4190 

4386.4 

62.3091 

26768.1 

9956.8 

7796.1 

-6.7091 

-225260.2 

85.5329 

600 

11.0632 

5461.5 

64.2674 

33098.9 

11031.9 

7759.4 

-6.1426 

-225694.6 

69. 1082 

700 

11.5900 

6595 . 1 

66.0138 

39614.6 

12165.5 

7751.4 

-5.7392 

-226065.5 

57.3551 

800 

12.0124 

7776.0 

67.5901 

46296.0 

13346.4 

7763.1 

-5.4365 

-226385.8 

48.5269 

900 

12.3502 

8994.8 

69.0252 

53127.9 

14565.1 

7788.2 

-5.2005 

-226665.9 

41.6513 

1000 

12.6218 

10243.9 

70. 341C 

60097.1 

15814.2 

7822.4 

-5.0110 

-226914. 1 

36.1444 

1 ICO 

12.8422 

11517.4 

71.5547 

67192.7 

17087.8 

7863.0 

-4.8552 

-227136.6 

31.6340 

1200 

13.0232 

12811.0 

72.6801 

74405.1 

18381.3 

7907.9 

-4.7247 

-227338.2 

27.8719 

1 300 

13. 1735 

14121. 1 

73.7286 

81726. 1 

19691.4 

7955.7 

-4.6136 

-227522.6 

24.6859 

1400 

13.2999 

15444.9 

74.7096 

89148.6 

21015.3 

8005.2 

-4.5178 

-227692.6 

21.9528 

1 500 

13. 4075 

16780.4 

75.631C 

96666. 1 

22350.8 

8055.6 

-4.4342 

-227850.6 

19.5825 

1600 

13, 5C00 

18125.9 

76.4993 

104273.0 

23696.2 

8106.1 

-4.3606 

-227998.2 

17.5071 

1 7C0 

13.5805 

19480.0 

77.3202 

111964.4 

25050.4 

8156.1 

-4.2953 

-228136.9 

15.6747 

! 80C 

13.6512 

20841.7 

78.0985 

119735.6 

26412.0 

8205.0 

-4.2369 

-228267.9 

14.0449 

190 0 

13.7139 

22210.0 

78.8383 

127582.8 

27780.3 

8252.4 

-4.1843 

-228392.1 

12.5859 

2000 

1 3. 7700 

23584.2 

79.5432 

135502.1 

29154.6 

8297.9 

-4. 1367 

-228510.3 

11.2720 

2 ICO 

13.8207 

24963.8 

80.2163 

143490.3 

30534.2 

8341.2 

-4.0934 

-228623.2 

10.0827 

2 200 

13.8667 

26348.2 

80.8603 

151544.4 

31918.6 

8382.1 

-4.0539 

-228731.5 

9.0010 

23CC 

13.9089 

27737.0 

81.4776 

159661 . 5 

33307.4 

8420.3 

-4.0176 

-228835.7 

8.0129 

2400 

13.9478 

29129.9 

82.0704 

167839.1 

34700.2 

8455.7 

-3.9842 

-228936.3 

7. 1068 

2500 

13.9840 

30526.5 

82.6405 

176074.8 

36096.9 

8488.2 

-3.9533 

-229033.8 

6.2727 

2600 

14.0177 

31926.6 

83.1897 

184366.5 

37497.0 

8517.7 

-3.9247 

-229128.6 

5.5025 

2700 

14.0493 

33330.0 

83.7193 

192712.1 

38900.3 

8544.2 

-3.8982 

-229221.3 

4.7891 

2800 

14.0792 

34736.4 

84.2308 

201109.8 

40306.8 

8567.7 

-3.8735 

-229312.2 

4. 1263 

2900 

14. 1 C 74 

36145.8 

84.7253 

209557.7 

41716.1 

8588.3 

-3.8504 

-229401.8 

3.5091 

3000 

14.1343 

37557.9 

85.2041 

218054.3 

43128.2 

8605.9 

-3.8288 

-229490.6 

2.9327 

3 LOO 

14.1600 

38972.6 

85.6679 

226598.0 

44542.9 

8620.7 

-3.8085 

-229578.9 

2.3933 

3200 

14.1847 

40389.8 

86.1179 

235187.4 

45960.2 

8632.8 

-3.7895 

-229667.2 

1.8875 

3300 

14.2084 

418C9.5 

86.5548 

243921.2 

47379.8 

8642.2 

-3.7717 

-229755.9 

1.41Z1 

3400 

14.2313 

43231.5 

86.9793 

252498.0 

48801.8 

8649.1 

-3.7548 

-229845.4 

0.9645 

3500 

14.2534 

44655.7 

87.3921 

261216.6 

50226.1 

8653.5 

-3.7389 

-229936.2 

0.5423 

3600 

14.2749 

46082.1 

87.7939 

269976.0 

51652.5 

8655.6 

-3.7239 

-230028.5 

0. 1434 

3700 

14.2957 

47510.7 

88. 1853 

278775.1 

53081.0 

8655.6 

-3.7097 

-230122.8 

-0.2341 

3800 

14.3161 

48941.3 

88.5669 

287612.8 

54511.6 

8653.4 

-3.6963 

-230219.5 

-0.5918 

3900 

14.3359 

50373.9 

88.9390 

296488.1 

55944.2 

8649.4 

-3.6835 

-230318.8 

-0.9314 

4000 

14.3554 

51808.4 

89.3022 

305400.3 

57378.8 

8643.5 

-3.6714 

-230421.2 

-1.2541 

4 100 

14. 3744 

53244.9 

89.6569 

314348.3 

58815.3 

8635.9 

-3.6599 

-230527.0 

-1.5613 

4200 

14.3831 

54683.3 

90.0035 

323331.4 

60253.7 

8626.7 

-3.6489 

-230636.4 

-1.8539 

4300 

14.4114 

56123.5 

90.3424 

332348.7 

61693.9 

8616.0 

-3.6385 

-230749.7 

-2. 1330 

4400 

14.4294 

57565.6 

90.6739 

341399.6 

63135.9 

8603.9 

-3.6285 

-230867.2 

-2.3996 

4500 

14.4472 

59009.4 

90.9964 

350483.3 

64579.8 

8590.6 

-3.6191 

-230989.1 

-2.6545 

4600 

14.4647 

60455.0 

91.3161 

359599. 1 

66025.4 

8576.0 

-3.6100 

-231115.7 

-2.8984 

4 700 

14.4820 

61902.4 

91.6274 

368746.3 

67472.7 

8560.3 

-3.6013 

-231247.1 

-3.1321 

48C0 

14.4991 

63351.4 

91.9324 

377924. 3 

68921.8 

8543.6 

-3.5930 

-231383.5 

-3.3562 

4900 

14.5160 

64802.2 

92.2316 

387132.6 

70372.5 

8525.9 

-3.5851 

-231525.0 

-3.5713 

5000 

14.5327 

06254.6 

92.5250 

396370.5 

71624.9 

8507.4 

-3.5775 

-231671.9 

-3.7778 

5100 

14.5492 

67708. 7 

92.8130 

405637.4 

73279.0 

8488.0 

-3.5702 

-231824. 1 

-3.9765 

5200 

14.5656 

69164.4 

93.0956 

414932.9 

74734.8 

8467.8 

-3.5633 

-231981.9 

-4.1676 

5300 

14.5819 

70621.8 

93.3732 

424256.4 

76192.2 

8446.9 

-3.5565 

-232145.2 

-4.3516 

5400 

14.5980 

72080.8 

93.6460 

433607.4 

77651.2 

8425.4 

-3.5501 

-232314. 1 

-4.5289 

5500 

14.6140 

73541.4 

93.9140 

442985.4 

79111.8 

8403.2 

-3.5439 

-232488.6 

-4.6999 

5600 

14.6299 

75003.6 

94. 1774 

452390.0 

80573.9 

8380.5 

-3.5380 

-232668.9 

-4.8649 

5700 

14.6457 

76467.4 

94.4365 

461820.7 

82037.7 

8357.2 

-3.5322 

-232854.7 

-5.0243 

5800 

14.6613 

77932.7 

94.6914 

471277.2 

83503.1 

8333.4 

-3.5267 

-233046.2 

-5.1783 

5900 

14.6769 

79399.6 

94.9421 

480758.9 

84970.0 

8309.1 

-3.5214 

-233243.4 

-5.3272 

6000 

14.6824 

80868. 1 

95. 1889 

49C265.5 

86438.5 

8284.4 

-3. 5163 

-233446.0 

-5.4712 
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TABLE III- - Continued. THERMODYNAMIC PROPERTIES 
(147) NgO (gas)i molecular weight, 44.016 


r. 


°K 

col/mole °K 



cal/mote 

H h 

cal/mole 

0 

27C3.9 
8383.2 
1 33 8 C . 1 
13477. 4 
18883.1 

172CC.4 
17896.2 
1 8 6 4 C . 8 
194SC.C 
1 95 C 7 . 1 
2C481.8 


299191.6 
2C7884 . 1 
316613.9 
32538C.2 

334132.2 

34 3C 1 9 . 2 
3 5 1 6 5 C . 5 
36C795.5 

369733.6 

3 7 8 7C4 . 1 

387706.5 
39674C.2 
4C58C4.8 

414899.6 
424C24.3 

4331 78.2 
44236 1. 1 
451572.4 

4 6 C E 1 1 . 8 
4 7CC78. 7 


61262 .3 

62794 .8 
64331. 1 

65871.3 

67415.3 

68963.0 
7C514.4 
72C68 .5 

73628 .4 
751 9C. 9 

76757.0 

78326. 9 
799CC. 5 

81477.7 
83C58 . 7 

84643.4 

86231.8 

87824. 1 

8942C.1 
9 1C 19 .9 

92623.6 

94231.2 

95842 . 7 

57456.1 
9 S C 7 7 . 5 
1CC7CL.C 
K 2328 .5 
1G396C.1 


Formation f 
reference 

rom assigned 
elements 

(A Hf)f, 
cal/mole 

O 

O 


C 3 
99 

19666.5 
1 9 4 9 C . C 
1948 7. 7 

19410.1 

19401.5 

19439.2 

19508. 3 
19599.1 
197C5 .4 


44693. C 

21567.9 

46174 . 1 

21 722.7 

47661 .0 

21877.7 

49153.5 

22033 .C 

5C65L .1 

22188.5 

52153.7 

] 22344.1 

5366C.9 

2 25 CO. 0 

55172.7 

22656. C 

56666.9 

: 22812.3 

582C9. 3 

22969.0 


23283.5 

2344 1.6 


24571. C 
247 36.8 
24904 .0 
25072.7 
25242.9 


25764.1 
25941.5 
2612C .9 

263C2. 4 
26486 . C 

26671.8 

26859 .8 
27C5C.2 

27242.9 

27438.1 

27625.8 

27835.9 
28036.7 


-46 . 

-25.2013 
18.1579 
18.0698 


-10.9941 
-9.98 1C 


Formation from 

gaseous 

atoms 

A Hf, 

|o g , 0 A' 

cai/mole 


-263835.5 

-26466C.7 

-265467.2 

-266115.9 

-266126.8 

-266663.7 

-267108.2 

-267479.8 
-267791.9 
-268054.9 
-2682 77.0 
-268465. 1 

-268624.6 
-268760.2 
-268875.4 
-2 68973.2 
-269055.9 

-269125.6 
-269183.9 
-269232.0 
-269271.0 
-2693C2 . 0 

-269325.6 

-269342.7 

-269353.8 

-269359.6 

-269360.7 

-269357. 5 
-269350.5 
-269340.4 
-269327. 7 
-269312.8 

-269296.3 
-269278.8 
-269260. 7 
-269242.6 
-269225 . 1 

-269208. 7 
-269193.9 
-26913L.2 
-269171. 1 
-269164.1 

-269160.6 

-269161.2 

-269166.1 

-269175.8 

-269190.7 

-269211.1 
-269237.3 
-269269.5 
-269308. I 
-269353.2 

-2694G5 . 0 
-269463.6 
-269529.2 
-269601 .9 
-269681.7 

-269768.6 
-269862.7 
-269963.9 
-27C072 . 1 
-2 701 87.4 



567.2767 
277.7312 
182. 1342 
1 80.9313 
132.4195 
1 C 3. 2 580 

83.7870 

69.8613 

59.4057 

51.2662 

44.7496 

39. 4143 
34.9659 
31.2000 
27.9709 
25. 1713 

22 . 72 1C 
2C.5585 
18. 6359 
16.9153 
15.3667 

13.9653 
12.6913 
l" 1 . 5 2 8 C 
10.4616 
9. 4805 


4.9235 

4.3303 

3.7730 

3.2486 

2.7541 


0.2944 
-0.0472 
-0. 3729 
-0.6838 
-0.9809 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(148) N 2 0 4 (gas); molecular weight, 92.016 


T, 

°K 

cal/mole °K 

H T 

cal/mole 

CO 


H r> 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

cal/mole °K 

cal/mole 

cal/mole 

(A Hf) f , 
cal/mole 

!og |0 Kf 

A Hf, 
cal/mole 

o 

<Q 

O 

0 

11.0363 

0 


0 

-1569.3 

4652.5 


-456452.6 


100 

956.2 

57.1248 

4756.3 

-613.1 

3527.9 

-21.6614 

-458599.9 

972.6934 

200 

15. 1C93 

2262.6 

66.0163 

10940.6 

693.3 

2747.1 

-18.1718 

-460516.7 

470.7290 

29fi • l 5 

18*4750 

3918.1 

72.7063 

17759.2 

2348.8 

2348.8 

-17.2552 

-461927.0 

304.8435 

300 

18.5302 

3952.4 

72.8207 

17893.8 

2383.1 

2344.2 

-17.2446 

-461949.9 

302.7555 

400 

21* 1646 

5942.5 

78.5278 

25468.6 

4373.2 

2216.7 

-16.8316 

-463025.1 

218.5338 

500 

23.2360 

8166.7 

83.4823 

33574.5 

6597.4 

2276.0 

-16.5877 

-463836.6 

167.8961 

600 

24.8608 

10574.9 

87.8684 

42146.2 

9005.5 

2460.7 

-16.4162 

-464447.5 

134.0853 


26* 1267 

13126.9 

91 . 7999 

51133.0 

11557.6 

2729.5 

-16.2819 

-464904.4 

109.9068 

800 

27. 1 120 

15790.8 

95.3556 

60493.7 

14221.5 

3055.0 

-16. 1694 

-465242.7 

91.7573 


27.8826 

18542. 1 

98.5953 

70193.6 

16972.8 

3418.9 

-16.0715 

-465489.2 

77.6321 

1 000 

28.4905 

21362.0 

101.5657 

80203.8 

19792.6 

3809.1 

-15.9839 

-465663.9 

66.3269 

nco 

28.9750 

24236. 1 

104. 3047 

90499.1 

22666.8 

4217.3 

-15.9043 

-465781.9 

57.0742 


29.3652 

27153.8 

106.8432 

101058.0 

25584.5 

4637.7 

-15.8312 

-465854.6 

49.3621 

1 300 

29.6830 

301C6. 8 

109.2066 

111861.9 

28537.5 

5066.1 

-15.7633 

-465890.5 

42.8357 

1400 

29.9444 

33088.5 

111.4163 

122894.2 

31519.2 

5499.2 

-15.6999 

-465896.6 

37.2414 

1 500 

30 • 1616 

36094.2 

113.4899 

134140.6 

34524.9 

5934.6 

-15.6405 

-465877.8 

32.3930 

1600 

30.3438 

39119.7 

115.4424 

145588.2 

37550.4 

6370.1 

-15.5845 

-465838.5 

28. 1510 

1700 

30.4978 

42162.0 

117.2867 

157225.5 

40592.7 

6804. 1 

-15.5316 

-465781.9 

24.4084 

1 800 

30.6290 

45218.5 

119.0338 

169042.3 

43649.2 

7235. 1 

-15.4815 

-465710.6 

21.0821 

1900 

30.7417 

48287.2 

120.6929 

181029.3 

46717.9 

7662.0 

-15.4339 

-465627.0 

18.1065 

2000 

30.8391 

51366.3 

122.2723 

193178.2 

49797.0 

8083.7 

-15.3887 

-465532.7 

15.4289 

2 1 CO 

30.9239 

54454.6 

123. 7790 

205481.3 

52885.3 

8499.4 

-15.3455 

-465429.5 

13.0068 

2200 

30.9980 

57550.8 

125.2193 

217931.8 

55981.4 

8908.5 

-15.3044 

-465318.7 

10.8055 

2300 

31.0631 

60653.9 

126.5987 

230523.2 

59084.6 

9310.4 

-15.2650 

-465201.6 

8.7960 

2400 

31.1207 

63763. 1 

127.9220 

243249.7 

62193.8 

9704.7 

-15.2274 

-465079.2 

6.9545 

2500 

31.1719 

66877.8 

129. 1935 

256105.8 

65308.5 

10091.1 

-15.1914 

-464952.7 

5.2608 

2600 

31.2175 

69997. 3 

130. 4170 

269086.8 

68428.0 

10469.5 

-15. 1568 

-464823.1 

3.6977 

2700 

31.2583 

73121.2 

131.5959 

282187.8 

71551.8 

10839.6 

-15.1236 

-464691.4 

2.2509 

2800 

31.2950 

76248.8 

132.7334 

295404.5 

74679.5 

11201.5 

-15.0918 

-464558.4 

0.9078 

2900 

31 . 3281 

79380.0 

133.8321 

308733.1 

77810.7 

11555.1 

-15.0612 

-464425.2 

-0. 3423 

3000 

31.3581 

82514.4 

134.8947 

322169.8 

80945.1 

11900.5 

-15.0317 

-464292.5 

-1.5088 

3100 

31.3852 

85651.6 

135.9234 

335710.9 

84082.2 

12237.8 

-15.0034 

-464161.5 

-2.5997 

3200 

31.4100 

88791.3 

136.9202 

349353.4 

87222.0 

12567.2 

-14.9760 

-464032.8 

-3.6221 

3300 

31.4326 

91933.5 

137.8871 

363094.0 

9C364.2 

12888.9 

-14.9497 

-463907.3 

-4.5823 

3400 

31 .4532 

95077.8 

138.8258 

376929.9 

93508.5 

13202.9 

-14.9243 

-463786.0 

-5.4857 

3500 

31.4722 

98224. 1 

139.7378 

390858.3 

96654.8 

13509.6 

-14.8998 

-463669.7 

-6.3373 

3600 

31.4897 

101372.2 

140.6247 

404876.6 

99802.9 

13809. 1 

-14.8761 

-463559.1 

-7. 1415 

3700 

31.5058 

104522.0 

141.4877 

418982.4 

102952.6 

14101.7 

-14.8532 

-463455.0 

-7.9019 

3800 

31.5206 

107673.3 

142.3281 

433173.4 

106104.0 

14387.6 

-14.8310 

-463358.2 

-8.6222 

3900 

31.5344 

110826.0 

143. 1470 

447447.3 

1C9256.7 

14667.0 

-14.8096 

-463269.4 

-9.3054 

40C0 

31.5471 

113980. 1 

143.9456 

461802.1 

112410.8 

14940.2 

-14.7889 

-463189.2 

-9.9544 

4 1 CC 

31.5590 

117135.4 

144.7247 

476235.8 

115566.1 

15207.3 

-14.7688 

-463118.4 

-10.5715 

4200 

31.5700 

120291.9 

145.4853 

490746.4 

118722.6 

15468.6 

-14. 7493 

-463057.4 

-11.1592 

4300 

31.5803 

123449.4 

146.2283 

505332.2 

121880.1 

15724.3 

-14.7305 

-463007.0 

-11.7195 

4400 

31.5898 

126607.9 

146.9544 

519991.5 

125038.6 

15974.6 

-14.7121 

-462967.6 

-12.2543 

4 500 

31.5988 

129767.4 

147.6644 

534722.6 

128198.0 

16219.6 

-14.6944 

-462939.7 

-12.7653 

4600 

31.6072 

132927.7 

148.3590 

549523.9 

131358.3 

16459.6 

-14.6771 

-462923.7 

-13.2540 

4700 

31.6151 

136088.8 

149.0389 

564393.9 

134519.5 

16694.7 

-14.6604 

-462920.1 

-13.7220 

4800 

31.6225 

139250.7 

149.7046 

579331.2 

137681.3 

16925.0 

-14.6441 

-462929.1 

-14.1704 

4900 

31.6294 

142413.3 

150.3567 

594334.4 

140844.0 

17150.8 

-14.6283 

-462951.1 

-14.6006 

5000 

31.6360 

145576.5 

150.9957 

609402.1 

144007.2 

17372. 1 

-14.6129 

-462986.4 

-15.0135 

5100 

31.6421 

148740.5 

151.6223 

624533.1 

147171.1 

17589.0 

-14.5979 

-463035.2 

-15.4103 

5200 

31.6480 

151905.0 

152.2367 

639726.1 

150335.6 

17801.7 

-14.5833 

-463097.7 

-15.7919 

5300 

3 1 . 6535 

155070.0 

152.8396 

654980.0 

153500.7 

18010.3 

-14.5691 

-463173.9 

-16.1592 

5400 

31.6587 

158235.6 

153.4314 

670293.7 

156666.3 

18214.8 

-14.5553 

-463264.2 

-16.5129 

5500 

31*6636 

161401 . 8 

154.0123 

685665.9 

159832.4 

18415.4 

-14.5418 

-463368.3 

-16.8538 

5600 

31.6682 

164568.4 

154.5829 

701095.8 

162999.0 

18612.1 

-14.5287 

-463486.6 

-17.1826 

5 700 

31.6727 

167735.4 

155.1434 

716582.2 

166166.1 

18805.0 

-14.5159 

-463618.8 

-17.5000 

5800 

31.6769 

1 70902.9 

155.6943 

732124.2 

169333.6 

18994.2 

-14. 5034 

-463765.1 

-17.8065 

59CC 

31.6808 

174070.8 

156.2358 

74 7720.7 

172501.4 

19179.6 

-14.4912 

-463925.3 

-18. 1027 

6 0 C G 

31 .6846 

177239.0 

156.7683 

763371.0 

175669.7 

19361.5 

-14.4793 

-464099.3 

-18.3892 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(149) NS (gas)} molecular weight, 46.074 


t . ; 

°K 

r° 

cal/mole °K 

cal/mole 

CO 

' 

cal/mole °K 

cal/mole 


Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

cal/mole 

(A Hf) f , 
cal/mole 

'°g io K f 

A Hf, 
cal/mole 

'ogio* 







63 4 a? . s 


-1 15000.0 


ICC 

7 . 1 204 

719.6 

44.6222 

3742.6 

62112.7 

63691 .C 

-134.2748 

-115276.3 

247.4022 

2C C 

7.6567 

1457.5 

5C.0191 

8505.9 

6285 1.0 

63728.9 

-6 4 • 649 b 

-1 15532.2 

121.3370 

298 . 1 1 

7.5999 

2246.1 

53 .C642 

13575.0 

6363 5.2 

63639.2 

-41. 7369 

-115826.2 

79.7333 

30 0 

7.6CC9 

2 26 C. 2 

53.1112 

13673. 2 

63653.2 

63636.8 

-41.4494 

-115831.8 

79.2098 

a 4tc 

7.7433 

3026.2 

55.3135 

1 5 C 99 . 4 

64419.3 

62 95 5. 8 

-29.8834 

-116123.6 

58.0905 

5C0 

I. 5527 

381C.5 

57.C641 

24721. 1 

652C4.0 

62451.3 

-23.0284 

-1 16385. 1 

45.3882 

6CC 

P.1472 

4616.2 

58 .5317 

3C5C2. 8 

66CC9.2 

62043. 3 

-18.4535 

-116615.2 

36.9019 

7CC 

8.3C71 

5439.2 

55.8001 

36420.9 

66832.3 

61702. 7 

-15.2739 

-116819.2 

30.8289 

SCO 

8.424C 

6276.5 

60.9175 

42457 . 9 

67665.6 

61398.1 

- 12. 8 716 

-117002.4 

26.2666 

9GG 

8.5242 

7125. 1 

61.9173 

486CC. 5 

66518.2 

61057.7 

-11.01 24 

-11 7169.5 

22.7128 

1CCC 

8.614C 

7982. 7 

62.8206 

54838. 1 

69375.7 

6C758.7 

-9.5323 

-11/324.0 

19.8658 

1 ICC 

0.6783 

6847.4 

63.6445 

61162. C 

7024 C. 5 

6050C.C 

-8.3273 

-117468.4 

17.5335 

1 2CC 

8. 7209 

5717.9 

6 4 . 4 C 2 4 

67564.9 

71111. C 

602CC.5 

-7.3281 

-117604.9 

15. 5876 

1 3 C C 

8. 7746 

10593. 3 

65.1C3C 

74C4C.6 

71986.4 

599%. 1.3 

-6 .4868 

-117734.9 

13.9392 

14CC 

8.81 14 

11472.6 

65.7546 

8C583.9 

72865.7 

59600.9 

-5.7692 

-117859.8 

12.5247 

15CC 

8.8429 

12355.4 

66.3637 

87190.1 

73748.5 

59299.8 

-5. 1505 

-117980.5 

11. 2976 

1 6 C C 

e. 87C1 

13241.1 

66.9352 

93855. 3 

74634. 1 

58558. C 

-4.6119 

-118097. 9 

10.2227 

17CC 

8.854C 

14129.3 

67.4737 

100576.0 

75522.4 

58695.6 

-4. 1391 

-1 18212. 7 

9.2734 

18CC 

8. 9151 

15019.8 

67.5827 

10/349.1 

76412.8 

58392.6 

-3. 72 09 

-118325.6 

8.4288 

19CC 

8.9241 

15512.2 

£6.4652 

114171. 7 

773C5.3 

56085.2 

-3.3488 

-118437.1 

7.6723 

2CCC 

8.9513 

168C6.5 

68.5235 

121041.4 

78199.6 

57785.4 

-3.0155 

-118547. 8 

6.9909 

2 1C C 

8.9670 

177C2.4 

65.3611 

127555.8 

79C55 .5 

57481.2 

-2.7156 

-118657.9 

6.3738 

22CC 

8.9814 

18559.9 

65.7785 

134512.9 

75992.9 

57176.8 

-2.4445 

-118767.9 

5.8122 

23CC 

8.9548 

19458.7 

70.1781 

141510.9 

8C891.8 

56872.2 

-2. 1982 

-1 18378. 2 

5 .2990 

24CC 

5.CC73 

20358.8 

7C.5612 

148948. C 

81791.9 

56567.5 

- 1.9736 

-118989.0 

4.8282 

2500 

9.0191 

213CC. 1 

7C .9291 

156C22.6 

82693.2 

56262.7 

-1.7681 

-119100.6 

4.3946 

26CC 

9.C2C2 

222C2.6 

71.2831 

163133.3 

63595.7 



-119213. 3 

3.9939 

2 7 C C 

9.C4C8 

231C6.2 

71.6241 

1 7C278.8 

64455.2 



-119327.2 

3.6227 

28CC 

9.C5C9 

240 1C . 8 

71.953C 

1 77457 . 7 

854C3.8 



-119442.6 

3.2775 

29CC 

9.06C6 

24916.3 

72.2706 

184669.0 

663C5. 4 



-1 19559.6 

2.9559 

3CCC 

5 . C £ 5 9 

25822. 5 

72.5781 

191911.6 

87215.9 



-119678.5 

2.6555 

2 ICO 

9.C750 

2673C.3 

72.8757 

195184.3 

88123.4 



-119799.4 

2.3741 

32CC 

9.C877 

27638.7 

73.1641 

2C6486.4 

05C31.7 



-119922.5 

2.1100 

3 3 C C 

9.C562 

28547.5 

73 . 4435 

213816.9 

89940.9 



-120047.9 

1.8617 

3 4CC 

9 . 1 C 4 5 

29457.9 

73.7155 

221174.9 

50851 .0 



-120175.9 

1.6278 

35CC 

9.1125 

3 C 36 8 . 7 

73.9796 

228555. 7 

51761.8 



-120306.5 

1.4070 

3 6 C C 

9.12C5 

31280.4 

74.2364 

235970.6 

92673.5 



-120440.0 

1.1982 

37CC 

9.1283 

32192.8 

74.4864 

243406.7 

93585.9 



-120576.4 

1.0005 

3 6 C C 

9.1259 

331C6.0 

74.7255 

25C867.6 

94499.1 



-120716.0 

0.8129 

3 9CC 

9.1435 

3402C.C 

74.9673 

258352.5 

954 13. 1 



-120858.9 

G • 6 348 

4CCC 

9.15C9 

34934.7 

75.1985 

265660.9 

96327.8 



-121005.1 

0.4654 

'.ICC 

9.1583 

35850.2 

75.425C 

273392.1 

97243.3 



-121155.0 

0.3041 

42CC 

9.1656 

36766.4 

75.6457 

28C945.7 

58159.5 



-121308.4 

0.1502 

4 3CC 

9. 1729 

37683.3 

75.8615 

28852 1 . 1 

99076.4 



-121465.7 

0.0033 

44CC 

9. 18C2 

386C1. C 

76.0725 

296117.8 

55554.0 



-121626.9 

-0.1371 

45CC 

9.1674 

39519.3 

76.2786 

3C3735.4 

1C0512.4 



-121792. 1 

-0.2714 

4 6 C C 

5.1547 

4C43 8. 5 

76.4809 

311373.5 

1C1831.5 



-121961 .4 

-0.4001 

4700 

5.2C20 

41358.3 

76.6787 

319031.5 

1C2 751 .4 



-122134.8 

-0 . 5234 

48CC 

9.2C93 

42278.5 

76.8725 

3267C9. 1 

1C3671.9 



-122312.5 

-0 . 64 1 8 

49CC 

5.2167 

432CC.2 

77.0624 

334405.8 

1C4593.2 



-122494. 6 

-0.7556 

5CCC 

9.2241 

44122. 2 

77.2487 

342121.4 

1C 55 15. 3 



-122681 .0 

-0.8649 

5 ICC 

9.2217 

45045. C 

77.4315 

345855.5 

1C6438. 1 



-122871.7 

-0.9701 

5 2 C C 

9.2253 

45968.5 

77.6108 

35/607.6 

107361.6 



-123066.9 

-1.0715 

5 3CO 

9.2470 

46852. 8 

77.7369 

365377.5 

1082 85 . 5 



-123266.6 

— L • 1691 

54CC 

9.2549 

47817.9 

7 7 .9598 

373164.9 

1C921 1.0 



-123470.7 

-1.2633 

5 5 C C 

9.2629 

48743.8 

73.1297 

38C969.4 

110136.9 



-1236 79.2 

-1.3543 

56CC 

9.2711 

45670.5 

76.2567 

38879C . 7 

1 1 1C 6 3 .6 



-123892.2 

- 1.4421 

57CC 

9.2755 

5 C 55 8 . 1 

78.4606 

3966 28. 6 

111991.1 



— 124109.5 

-1.5270 

5ECC 

9.2 6 8 1 

51526.4 

73.6223 

404482.8 

112519.5 



-124331.2 

-1 .6091 

59CC 

5.2563 

52455 . 7 

79.7811 

4 123 53 . C 

113848.7 



-124557. 1 

-1.6886 

6 0 U 0 

9.3C58 

53385.8 

76.5375 

42C238.9 

114778.9 



-124 737.3 

-1.7655 


’A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

S, 388.357° K. 
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TABLE III. - Continued 
( 150) Na (gas); mo 

T, 

c° 
C P 1 

UO _ uo 

n T "O 

C° 

' 

-KFf-HQ 

°K 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

0 


0 


0 

100 

4.9681 

4 96. 8 

31.286/ 

2631.9 

200 

4 . 9o61 

993. 6 

34. 7303 

5952 . 4 

298. 15 

4. 96-51 

1461. 3 

36.7140 

9465.0 

300 

4.9681 

1490. 4 

3 6* 7 4 4 7 

9533.0 

a 400 

4.9681 

1987.3 

38. 1740 

13282.3 

500 

4.9681 

24o4. 1 

39.2826 

17157.2 

600 

4.9681 

2980.9 

40. 1 88h 

21132. 1 

700 

4.9681 

3477. 7 

40.9542 

25190.3 

800 

4.9681 

3974. 5 

41.6170 

29319.6 

900 

4 . 9681 

4471.3 

42.2028 

33511.2 

1000 

4 . 9t>8 1 

4968. 1 

42. 7262 

37758.1 

1100 

4.9682 

5465. 0 

43.1998 

42054.8 

1200 

4.9662 

5961.8 

43.6320 

46396 . 7 

1300 

4.9682 

0458.8 

44.0297 

50780.0 

1400 

4.9682 

6935* 4 

44.3979 

55201.6 

1500 

4.9683 

7452.2 

44. 740 7 

59658.8 

1600 

4.9685 

79<t9. 1 

45.0613 

64149.0 

1700 

4.9689 

8445.9 

45.3625 

68670.4 

1800 

4.9696 

8942. 9 

45.6466 

73221.0 

1900 

4.970 7 

9439. 9 

45.9153 

77799.2 

2000 

4.9726 

9937. 0 

46.1703 

82403.6 

2100 

4.9 754 

10434. 4 

46.4130 

87032.8 

2200 

4.9793 

10932. 1 

46 . 64 4 j 

91685.8 

2300 

4.9848 

11430. 3 

46 • 866u 

9o36 1.4 

2400 

4.9919 

11929.2 

47.0783 

101058.7 

2500 

5.0012 

12428.8 

47.2822 

105776.8 

2600 

5.0128 

12929. 3 

47.4786 

110514.9 

2700 

5.0270 

13431. 4 

4 7 • 66 8 U 

115272.3 

2800 

5.0442 

13935.0 

47.8512 

120048 . 3 

2900 

3 * 0643 

14440.4 

48.0285 

124842.3 

3000 

5.0883 

14948.0 

48.2006 

129653.8 

3100 

5.1157 

13458. 1 

48.3679 

134482.3 

3200 

5.1471 

15971.3 

<t8. 5308 

139327.2 

3300 

5. 18L 7 

10487. 5 

48.6896 

144188.3 

3400 

5. 22 13 

17007.6 

48.8449 

149065.0 

3500 

5*2634 

17531.9 

48.9969 

153957 . 1 

3600 

5.3143 

18060. 9 

49. 1459 

158864.3 

3700 

5.3683 

18594. 9 

49.2922 

163/86.2 

3800 

5,4277 

19134. 7 

49.4361 

168722.7 

3900 

5.4927 

19680. 7 

49.5780 

173673.4 

4000 

5.563/ 

20233.4 

49. 7179 

178638.2 

4100 

5.6411 

20793. 6 

49.8562 

183616.9 

4200 

5.7232 

21361.3 

49.9930 

188609.3 

4300 

5.8136 

21938. 1 

50.128/ 

193615.4 

4400 

5.8823 

22514.0 

*3 0 • 2 6 L 0 

198634.2 

4500 

5.9733 

23104.0 

50.3936 

203666.8 

4600 

6.0758 

23707.0 

oO . 5260 

208712.8 

4700 

6. 184 7 

24319. 9 

30.6579 

213772.0 

4800 

6.3000 

24944. 1 

50. 7893 

218844.3 

4900 

6.4218 

25580.2 

50. 9204 

223929 . 8 

5000 

6*5461 

26226. 8 

51.0510 

229028.2 

5100 

6.6802 

26868. 1 

3 1. 1820 

234139.9 

5200 

6.8206 

27563. 1 

51.3130 

239264.6 

5300 

6.9872 

28252.4 

5 1 . 444 3 

244402 . 5 

5400 

7. 1200 

28956. 7 

5 1 . 5 760 

249553 . 5 

5500 

7.2787 

29676.6 

51.7081 

254717.7 

5600 

7.4431 

30412. 7 

51.8407 

259895.2 

5700 

7.6128 

31165.4 

5 1 .9739 

265085.9 

5800 

7.7877 

31935.4 

3 2. 10 78 

270290.0 

5900 

7. 9672 

327^3. 1 

52.2425 

275507.5 

6000 

8.0977 

33491. 2 

5 2.3 709 

280734. 1 


“r* 

cal/mole 


2A11-3.6 

24612.4 

25109.2 

25596.9 

25606.0 

26102.9 

26699.7 

27096.5 

27593.3 

28090. 1 

28586.9 

29083.7 

29580.6 
3007 7.4 

30574.2 

31071.0 

31567.8 

32064. 7 

32561.5 

33058.5 

33555. 5 

34052.6 

34550.0 

35047.7 

35545.9 

36044.8 

36544.4 

37045.1 

37547.0 

38050.6 

38556.0 

39063.6 

39573.7 

40086.9 

40603.1 

41123.2 

41647.5 

42176.5 

42710.5 

43250.3 

43796.3 

44349.0 

44909.2 

45476.9 

46053.7 

46629.6 

47220.2 

47822.6 
48435.5 

49059.7 

49695.8 

50342.4 

51003.7 

51678.7 

52368.0 

53072.3 

53792.2 

54528.3 

55281.0 

56051.0 

56838.7 

57606.8 


Formation from assigned 
reference elements 


(A Hf)f, 
cal/mole 


25649. 9 

25033. 7 

25743.8 

25596. 9 
25593. 5 

24688. 3 

24442.9 

24219.4 

24013.8 

23818.0 

23625.8 

23431.9 

23232.0 

23022. 5 

22604.5 

22580.3 

22351. 1 

22116.0 

21878.8 

21637. 8 

21394.8 

21149.9 

20904. 3 
2065 7.0 

20408.2 
20160. 1 
19910.7 


' 09.0 Kf 


-50.8518 

-22.6540 

-13.4151 

-13.2994 

- 8.6866 

-6.0016 

-4.2288 
-2.9737 
-2.0403 
-1.3200 
-0. 7487 

-0.2850 

0.0980 

0.4191 

0.6926 

0.9244 


1. 1274 
1.3053 
1.4611 
1.5986 
1.7189 

1.8289 

1.9286 

2.0156 

2-0976 

2. 1696 


A/Change in phase of an assigned reference element has occurred between this temperature and the preceding temperature 
Na, 370.98° K. 


Formation from 
gaseous atoms 


A Hft 
cal/mole 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


l °9 l0 K 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Melting point of 


oooooo ooooo 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
( 15l) Na (crystal, liquid)} molecular weight, 22.991 


T y 

°K 

C h 

cal/mole °K 

cal/mole 

C° 

* T > 

cal/mole °K 

cal/mole 

H f> 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

iog |0 Kf 

A Hf, 
cal/mole 

'°9|0 K 

0 


0 

0 

0 

- 1534.3 

0 


- 25649.9 


100 

5.356 

313.0 

5.639 

250.9 

- 1221.3 

0 

0 

- 25833.7 

50.8518 

200 

6.211 

899 . 7 

9.672 

1034. 7 

- 634.6 

0 

0 

- 25743.8 

22.6540 

298.15 

6.74 7 

1 534.3 

12.247 

2117.1 

0 

0 

0 

- 25596.9 

13.4151 

300 

6.76 

1546.8 

12.289 

2139.9 

12.5 

0 

0 

- 25593.5 

13.2994 

b 3 70 .9 8 

7.46 

2088. 8 

13.907 

3070.4 

554.5 

0 

0 

- 39626.1 

9.6931 

370.98 

7.62 

2710.6 

15.583 

3070.4 

1 176.3 

0 

0 

- 24676.9 

9.6931 

4 C 0 

7.52 

2 94 8.9 

16.202 

3531.9 

1414.6 

0 

0 

— 24588 . 3 

8.6866 

500 

7.32 

3691. 1 

17.859 

5238.4 

2 156.8 

0 

0 

- 24442.9 

6.0016 

6 C 0 

7 . 1 C 

4411.4 

19 . 1/3 

7092. 4 

2877.1 

0 

0 

- 24219.4 

4.2288 

700 

6 . 96 

5113.8 

20.256 

9065.4 

3579.5 

0 

0 

- 24013.8 

2. 9737 

.800 

6.90 

5806.4 

21.181 

11138.4 

4272.1 

0 

0 

- 23818.0 

2.0403 

900 

6.89 

6495.4 

21.992 

13297.4 

4 96 1 . 1 

0 

0 

-23625 .8 

1.3200 

10 CC 

6.93 

7186.1 

22.720 

15533.9 

5651.8 

0 

0 

- 23431.9 

0.7487 

1100 

7.01 

7882.9 

23.384 

1 7839.5 

6348.6 

0 

0 

- 23232.0 

0.2850 

1200 

7.11 

8589.2 

23.998 

20208.4 

7054.9 

0 

0 

- 23022.5 

- 0.0980 

1300 

7.18 

9304.0 

24. 570 

22637.0 

7769. 7 

0 

0 

- 22804.5 

- 0.4191 

1400 

7 . 24 

10025.0 

25.100 

25115.0 

8490.7 

0 

0 

- 22580.3 

- 0.6926 

1 500 

7.29 

10751.0 

25.610 

27664. 0 

9216.7 

0 

0 

- 22351.1 

- 0.9244 

1600 

7.33 

11483.0 

26.080 

30245.0 

9948. 7 

0 

0 

- 22116.0 

- 1.1274 

1700 

7.36 

12217.0 

26.520 

32867.0 

10682.7 

0 

0 

- 21878.8 

- 1.3053 

1800 

7.39 

12955.0 

26. 940 

33537.0 

1 1420.7 

0 

0 

- 21637.8 

- 1.4611 

1900 

7.41 

13695.0 

27. 346 

38251.0 

12160.7 

0 

0 

- 21394.8 

- 1 .5986 

2000 

7.43 

14437.0 

27.730 

41023.0 

12902.7 

0 

0 

- 21149.9 

- 1.7189 

2100 

7.44 

15180.0 

28.090 

43809.0 

13645.7 

0 

0 

- 20904.3 

- 1.8289 

2200 

7.46 

15925.0 

28. 430 

46621.0 

14390. 7 

0 

0 

- 20657.0 

- 1.9286 

2300 

7.47 

16672.0 

28. 770 

49499.0 

15137.7 

0 

0 

- 20408.2 

- 2.0156 

2400 

7.48 

17419.0 

29.080 

52373.0 

15884.7 

0 

0 

- 20160.1 

- 2.0976 

2500 

7.49 

18168.0 

29. 390 

55307.0 

16633.7 

0 

0 

- 19910.7 

- 2.1696 


°Hq refers to crystal state. 
^Melting point. 
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°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Na, 370.98° K. 




















-MJ“±U 


243 


TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(153) NaCl (gas); molecular weight, 58.448 


T, 

°K 

L p, 

cal/mole °K 

H f~ H 0' 

coi/mole 

c° 

b T' 

cal/mole °K 

cal/mole 

"r. 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(AHf-)f, 

cal/mole 

log, 0 Kf 

A Hf, 
cal/mole 

\og i0 K 

0 


0 




43167 0 




100 

7.2627 

701.3 

46.2238 

3921.0 

- 45096.7 

- 43126.7 

98. 1844 

- 97657.6 

209.264 1 

200 

8.1467 

1475.7 

51.5554 

8835.3 

- 44322.3 

- 43301.8 

50.9882 

- 97879. 1 

102.4531 

298 . 15 

8.5547 

2298 . ! 

54.8953 

14069.0 

- 43500.0 

- 43500.0 

35.3821 

- 98047.5 

67.2179 

300 

8.5597 

2313.9 

54.9482 

14170.6 

- 43484.2 

- 43504.2 

35. 1854 

- 98050.5 

66.7747 

a 400 

8.7528 

3180.6 

57.4402 

19795.5 

- 42617.5 

- 44454.3 

27.2107 

- 98210.9 

48.9048 

500 

8.8598 

4061.7 

59.4058 

25641.3 

-41 736.4 

- 44742.3 

22.3384 

- 98367.6 

38. 1654 

600 

8.9284 

4951.3 

61.0276 

3 1 665 . 3 

- 40846.8 

- 45007.4 

19.0699 

- 98519.2 

30.9944 

700 

B . 9778 

5846.7 

62.4078 

37838.8 

- 39951.4 

- 45253.7 

16.72 19 

- 98664.2 

25.8646 

800 

9.0164 

6746.5 

63.6092 

44140.9 

- 39051.6 

- 45489.2 

14.9514 

- 98802.0 

22.01 16 

900 

9.0488 

7649.8 

64.673 1 

50556.0 

- 38148.3 

- 45720. 1 

13.5674 

- 98932.5 

19.0108 

1000 

9.0771 

1 

65.6280 

57071.9 

- 37242.0 

- 4595 1.7 

12.4545 

- 99056.3 

16.6070 

1 100 

9 . 1027 

9465 . 1 

66.4944 

63678.7 

- 36332.9 

- 46188.3 

1 1.5393 

- 991 73.7 

14.6379 

1200 

9 . 1266 

10376.6 

67.2874 

70368.3 

- 35421.5 

- 46433.4 

10. 7727 

- 99285.5 

12.9951 

1300 

9.1491 

1 1290.4 

68.0189 

77 1 34 . 1 

- 34507.7 

- 46685.8 

10. 1206 

- 99391.9 

1 1.6035 

1400 

9. 1 707 

12206.4 

68.6977 

85970.4 

- 33591.7 

- 46943.4 

9.5594 

- 99493.6 

10.4094 

1500 

9.1916 

13124.5 

69.331 1 

90872.2 

- 32673.6 

- 47204.8 

9.0676 

- 99590.9 

9.3735 

1600 

9.2120 

14044 . 7 

69.9250 

97835.3 

- 31753.4 

- 47471.0 

8.6371 

- 99684 . 1 

8.4662 

1700 

9.2319 

14966.9 

70.4840 

104856.0 

- 30831.2 

- 47738.2 

8.2557 

- 99773.5 

7.6650 

1800 

9.2515 

15891.0 

71.0123 

111931.0 

- 29907.0 

- 48008.2 

7.9142 

- 99859.5 

6.9521 

1900 

9.2709 

16817.2 

71.5130 

1 19057.5 

- 28980.9 

- 48279.0 

7.6066 

- 99942.3 

6.3137 

2000 

9.2901 

17745.2 

7 1.9890 

126232.8 

- 28052.8 

- 48550.7 

7.3261 

- 100022.0 

5.7387 

2 100 

9.3091 

18675.2 

72.4427 

133454.6 

- 27122.9 

- 48822.2 

7.0734 

- 100099.0 

5.2181 

2200 

9.3279 

19607.0 

72.8762 

140720.7 

- 26191.0 

- 49094.5 

6.8432 

- 100173.5 

4.7444 

2300 

9.3467 

20540.8 

73.2913 

148029.2 

- 25257.3 

- 49367.7 

6.6289 

- 100245.7 

4.3116 

2400 

9.3653 

2 1476.4 

73.6895 

155378.4 

- 24321.7 

- 49639.7 

6.4346 

- 100315.9 

3.9146 

2500 

9. 3838 

22413.8 

74.0722 

162766.6 

- 23384.2 

- 49912.6 

6.2524 

- 100384.3 

3.5491 

2600 

9.4023 

23353 . 1 

74.4406 

170192.4 

- 22444.9 



- 100451.3 

3.2115 

2700 

9.4208 

24294.3 

74.7958 

177654.3 

- 21503.8 



- 100517.1 

2.8987 

2800 

9.4391 

25237.3 

75.1387 

185151.1 

- 20560.8 



- 100582.2 

2.6080 

2.900 

9.4575 

26182.1 

75.4703 

192681.6 

- 19616.0 



- 100646.9 

2.3372 

3000 

9.4758 

27128.8 

75.7912 

200244.8 

- 18669.3 



- 100711.4 

2.0843 

3100 

9.4940 

28077.3 

76. 1022 

207839.5 

- 17720.8 



- 100776.4 

1 .8476 

3200 

9.5123 

29027.6 

76.4039 

2 15464.9 

- 16770.5 



- 100842. 0 

1.6255 

3300 

9.5305 

29979.7 

76.6969 

223120.0 

- 15818.4 



- 100908.7 

1.4167 

3400 

9.5486 

30933.7 

76.9817 

230804.0 

- 14864.4 



- 100977 . 1 

1.2201 

3500 

9.5668 

3 1889.4 

77.2587 

238516. 1 

- 13908.6 



- 101047.6 

1.0346 

3600 

9.5849 

32847.0 

77.5285 

246255.5 

- 12951.0 



- 101 120.6 

0.8593 

3700 

9.6031 

33806.4 

77.7914 

254021.6 

-1 1991.6 



- 101196.8 

0.6933 

3800 

9.6212 

34767.6 

78.0477 

261813.6 

-1 1030.4 



- 101276.5 

0.5360 

3900 , 

9.6393 

35730.7 

78.2978 

269630.9 

- 10067.4 



- 101360.5 

0.3866 

4000 

9.65 74 

36695.5 

78.542 1 

277472.9 

- 9102.6 



- 101449.3 

0.2445 

4 100 

9.6754 

37662 . 1 

78.7808 

285339. 1 

- 8135.9 



- 101543.5 

0. 1093 

4200 

9.6935 

38630.6 

79.0142 

293228.9 

- 7167.5 



- 101643 . 1 

- 0.0197 

4300 

9.7116 

39600.8 

79.2425 

301 141.8 

- 6197.2 



- 101750.0 

- 0.1427 

4400 

9.7296 

40572.9 

79.4659 

309077.3 

- 5225.2 



- 101854.0 

- 0.2603 

4500 

9.7477 

4 1546.8 

79.6848 

317034.8 

- 4251.3 



- 101970.7 

- 0.3727 

4600 

9.7657 

42522.4 

79.6992 

325014.1 

- 3275.6 



- 102097.4 

- 0.4805 

4700 

9.783 7 

43499.9 

80.1095 

333014.5 

- 2298.2 



- 102232.7 

- 0.5837 

4800 

9.8017 

44479.2 

60.3156 

341035.8 

- 1518.9 



- 102377.2 

- 0.6828 

4900 

9.8198 

45460.2 

80.5179 

349077.5 

- 337.8 



- 102531.7 

- 0.7780 

5000 

9.8378 

46443. 1 

60.7165 

357139.3 

645 . 1 



- 102695.0 

- 0.8696 

5100 

9.8558 

47427.8 

80.9115 

365220.7 

1629.7 



- 102870.9 

- 0.9576 

5200 

9.8738 

48414.3 

81. 1030 

373321.5 

2616.2 



- 103058.7 

- 1.0425 

5300 

9.8918 

49402.5 

61.2913 

381441.2 

5604.5 



- 103258.9 

- 1. 1243 

5400 

9.9098 

50392.6 

81.4763 

389579.6 

4594.6 



- 103472.2 

- 1.2032 

5500 

9.9278 

51384.5 

8 1.6583 

397736.4 

5586.4 



- 103699.3 

- 1.2794 

5600 

9.9458 

52378.2 

81.8374 

40591 1 .2 

6580 . 1 



- 103940.5 

- 1.3531 

5700 

9.9638 

53373. 7 

62.0136 

414103.8 

7575.6 



- 104196.7 

- 1.4243 

5800 

9.98 17 

54370.9 

82 . 1870 

422313.8 

8572.9 



- 104468.2 

- 1.4933 

5900 

9.999 7 

55370.0 

82.3578 

43054 1 . 1 

9571.9 



- 104755.6 

- 1.5601 

6000 

10.0177 

56370.9 

82.5260 

438785.3 

10572.8 



- 105021.5 

- 1.6247 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Na, 370.98° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(154) (NaCl)g (gas); molecular weight, 116.896 


t , ; 

°K 

C P> 

cal/mole °K 

l 

cal/mo!e 

C° 

cal/mole °K 

cal/mole 

"r. 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

iog io Kf 

A Hf, 
cal/mole 

log io K 












too 

13.7345 

988.0 

59.095 1 

492 1.5 

-1401 12.0 

- 

136171.9 

298.1 717 

-245233.8 

520.3309 

200 

17.7197 

2605.7 

70. 1499 

1 1424.3 

-138494.3 

- 

136453.2 

149.2437 

-245607.8 

252. 1735 

298. 15 

18.8309 

4408.8 

77.4708 

18689. 1 

-136691 .2 

- 

3669 1.2 

100. 1239 

-245786. 1 

163.7954 

300 

18.8429 

4443.7 

77.5873 

18832.5 

— 1 36656 • 3 

- 

36696.3 

99.5060 

-245789.0 

162.6845 

a 400 

19.2778 

6352.6 

83.0760 

26877.8 

-134747.4 

- 

138420.9 

74.5219 

-245934.3 

117.9102 

500 

19.4871 

8292.0 

87.4027 

35409.4 

-132808.0 

- 

138819.9 

59.3761 

-246070.4 

91.0301 

600 

19.6031 

10247.0 

90.9668 

44333. 1 

-130653.0 

- 

139174.3 

49.25 1 1 

-246197.8 

73.1003 

7 00 

19.6738 

12211.1 

93.9944 

53584.9 

-128888.9 

- 

39493.5 

42.0015 

-246314.5 

60.2869 

800 

19.7200 

14181.0 

96.6247 

631 18.8 

-126919.0 

- 

39794.2 

36.552 1 

-246419.8 

50.6725 

900 

19.7518 

16154.7 

98.9493 

72899.7 

-124945.3 

- 

140089.0 

32.3049 

-246513.8 

43.1916 

1000 

19.7746 

18131.0 

101.0316 

82900.5 

-122969.0 

- 

140388.4 

28.8996 

-246597.6 

37.2047 

noo 

19.7915 

20109.4 

102.9171 

93099.5 

-120990.6 

- 

140701.4 

26.1075 

-246672.2 

32.3048 

1200 

19.8044 

22089.2 

104.6398 

103478.6 

-119010.8 

- 

141034.6 

23.7756 

-246738.8 

28.2203 

1300 

19.8145 

24070.2 

106.2254 

1 14022.9 

-1 17029.8 

- 

141386. 1 

2 1.7976 

-246798.3 

24.7634 

1400 

19.8225 

26052.0 

107.694 1 

124719.7 

-1 15048.0 

- 

141751.3 

20.0996 

-246851.8 

21.7996 

1500 

19.8289 

28034.6 

109.0620 

135558.3 

-1 1 3065.4 

- 

142127.8 

18.61B5 

-246900.0 

19.2304 

1600 

19.8342 

30017.8 

1 10.3419 

146529.2 

-11 1082.2 

- 

142517.5 

17.3237 

-246943.6 

16.9820 

1700 

19.8386 

32001.4 

1 1 1.5444 

157624. 1 

-109098.6 

- 

142912.6 

16. 1792 

-246983.3 

14.9978 

1800 

19.8422 

33985.5 

1 12.6785 

168835.8 

-107114.5 

- 

143316.8 

15.1580 

-247019.6 

13.2337 

1900 

19.8453 

35969.8 

113.7514 

180157.8 

-105130.2 

- 

43726.3 

14.2409 

-247052.9 

11.6552 

2000 

19.8480 

37954.5 

114.7694 

191584.3 

-103145.5 

- 

144141.1 

13.4091 

-247083.9 

10.2343 

2100 

19.8503 

39939.4 

115. 7378 

2031 10.0 

-101160.6 

- 

144559.2 

12.6591 

-2471 12.8 

8.9485 

2200 

19.8523 

41924.6 

116.6613 

214730.3 

-99175.4 

- 

144982.4 

11.9772 

-247140.4 

7.7796 

2300 

19.8540 

43909.9 

1 1 7.5438 

226440.9 

-97190.1 

- 

14541 1.0 

1 1.3466 

-247166.9 

6.7121 

2400 

19.8555 

45895.4 

1 18.3888 

238237.8 

-95204.6 

- 

145840.7 

10.7736 

-247192.9 

5.7335 

2500 

19.8568 

47881.0 

119. 1994 

250117.5 

-93219.0 

- 

146275.7 

10.2397 

-247219. 1 

4.8331 

2600 

19.8580 

49866.7 

1 19.9782 

262076.7 

-91233.3 




-247246.0 

4.0019 

2700 

19.8591 

51852.6 

120.7277 

274 112.2 

-89247.4 




-247274.2 

3.2321 

2800 

19.8600 

53838.5 

121.4499 

28622 1.3 

-87261.5 




-247304.3 

2.5173 

2900 

19.8609 

55824.6 

122. 1469 

298401 .3 

-85275.4 




-247337.2 

1.8517 

3000 

19.8617 

57810.7 

122.8202 

310649.9 

-83289.3 




-247373.6 

1.2303 

3100 

19.8623 

59796.9 

123.4715 

322964.6 

-81303. 1 




-247414.2 

0.6490 

3200 

19.8630 

61783.2 

124.1021 

335343.5 

-79316.8 




-247459.9 

0.1039 

3300 

19.8636 

63769.5 

124.7133 

347784.4 

-77330.5 




-24751 1.2 

-0.4083 

3400 

19.8641 

65755.9 

125.3063 

360285.5 

-75344* 1 




-247569.5 

-0.8904 

3500 

19.8646 

67742.3 

125.8821 

372845. 1 

-73357.7 




-247635.6 

-1.3452 

3600 

19.8650 

69728-8 

126.4417 

385461.4 

-71371.2 




-247710.4 

-1.7747 

3700 

19.8654 

71715.3 

126.9860 

398132.9 

-69384.7 




-247794.9 

-2.1812 

3800 

19.8658 

73701.9 

127.5158 

410858.1 

-67398. 1 




-247890.3 

-2.5664 

3900 

19.8661 

75688.5 

128.0318 

423635.6 

-6541 1.5 




-247997.7 

-2.9321 

4000 

19.8664 

77675. 1 

128.5348 

436464. 1 

-63424.9 




-2491 18.3 

-3.2796 

4100 

19.8667 

79661.8 

129.0254 

449342.2 

-61438.2 




-248253.3 

-3.6103 

4200 

19.8670 

81648.4 

129.5041 

462268.8 

-59451.6 




-248402.8 

-3.9254 

4300 

19.8673 

83635.2 

129.9716 

475242.6 

-57464.8 




-243570.3 

-4.2261 

4400 

19.8675 

85621.9 

130.4283 

488262.7 

-55478. 1 




-249735.8 

-4.5133 

4500 

19.8677 

87608.7 

130.8748 

501327.9 

-53491.3 




-248930.2 

-4.7879 

4600 

19.8679 

89595.4 

131.3115 

514437.3 

-51504.5 




-249148.0 

-5.0508 

4700 

19.8681 

91582.2 

131.7388 

527589.9 

-49517.7 




-249386.7 

-5.3028 

4800 

19.8683 

93569. 1 

132. 1571 

540784.8 

-47530.9 




-249647.6 

-5.5445 

4900 

19.8685 

95555.9 

132.5667 

554021 . 1 

-45544. 1 




-249931.9 

-5.7766 

5000 

19.8687 

97542.8 

132.9681 

567297.9 

-43557.2 




-250237.3 

-5.9996 

5100 

19.8688 

99529.6 

133.3616 

580614.4 

-41570.4 




-250571.7 

-6.2142 

5200 

19.8690 

101516.5 

133.7474 

593969.9 

-39583.5 




-250933.3 

-6.4208 

5300 

19.869 1 

103503.4 

1 34. 1259 

607363.6 

-37596.6 




-251323.4 

-6.6200 

5400 

19.8692 

105490.4 

134.4973 

620794.9 

-35609.6 




-251743.2 

-6.8120 

5500 

19.8693 

107477.3 

134.8618 

634262.9 

-33622.7 




-252194.1 

-6.9974 

5600 

19.8695 

109464.2 

135.2199 

647767.0 

-31635.8 




-252677. 1 

-7.1766 

5700 

19.8696 

111451.2 

135.5715 

661306.6 

-29648.8 




-253193.4 

-7.3497 

5800 

19.8697 

113438. 1 

135.9171 

67488 1 . 1 

-27661.9 




-253744.0 

-7.5173 

5900 

19.8698 

1 15425. 1 

1 36.2568 

688489.9 

-25674.9 




-254329.9 

-7.6795 

6000 

19.8699 

117412.1 

136.5907 

702132.3 

-23687.9 




-254876.5 

-7.8364 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Na, 370.98° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(155) NaF (gas); molecular weight, 41.991 


r, 

°K 

col/mole °K 

uo _ uo 

M T "O’ 
cal/mole 

CO 

b T' 

cal/mole °K 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

o 

iQ 

5 

3 

A Hf, 
cal/mole 

o 

iQ 

O 

g 


y 









too 

7.0232 

696. 1 

45.6063 

3664.5 

-72 112.7 

-70184.0 

157.2302 

-1 14523.9 

245.9534 

200 

7.6665 

1428. 1 

48.6538 

8302.6 

-71380.7 

-70388.8 

80.4561 

-114814.5 

120.6882 

290. 1 5 

8. 1958 

2206.9 

5 1 .8226 

1 3242. 1 

-70600.0 

-70600.0 

55. 1039 

-1 15055.0 

79.3491 

300 

8.2032 

2224.0 

51.8733 

13338.0 

-70584.8 

- 70604.3 

54.7847 

-1 15059. 1 

78.8290 

a 400 

8.5055 

3060.8 

54.2787 

18650.7 

-69748.0 

-7 1554.6 

41.8745 

-1 15259.3 

57.8578 

500 

8.6774 

3920.6 

56* 196b 

24 17 7.7 

-68888.3 

-71839.8 

34.041 1 

-1 15428.4 

45.2547 

600 

8.7869 

4794.2 

57. 7890 

29879.2 

-68014.7 

-72102.2 

28.7987 

-1 15576.5 

36.8410 

700 

8.8619 

5676.8 

59. 1494 

35727.8 

-67132.0 

-72347. 1 

25.0409 

-1 15709.9 

30.823d 

800 

8.9170 

6565.9 

60.3365 

4 1 703.3 

-66243.0 

-72582.7 

22.2131 

-115832.7 

26.3059 

900 

8.9600 

7459.8 

6 1 . 3894 

4 7790.6 

-65349.0 

-72815. 1 

20.0068 

-1 15947.4 

22.7884 

1000 

8.9951 

8357.6 

62.3353 

53977.7 

-6445 1.2 

-73049.6 

18.2359 

-1 16055.7 

19.9717 

1 too 

9.0251 

9258.7 

63. 194 1 

60254.8 

-63550.2 

-73290.3 

16.7823 

-1 16158.9 

17.6650 

1200 

9.0514 

10162.5 

63.9805 

66614.1 

-62646.3 

-73540.5 

15.5670 

- 1 16257.7 

15.7410 

1300 

9.0751 

1 1068.9 

64.7059 

73048.9 

-61740.0 

-73799.2 

14.535 1 

-1 16352.9 

14.1117 

1400 

9.0970 

11977.5 

65.3793 

79553.5 

-60831 .4 

-74063.9 

13.6483 

- 1 1 6444 . 7 

12.714 1 

1500 

9. 1 1 74 

12868.2 

66.0076 

86123.2 

-69920.6 

-74333.5 

12.8742 

- 1 16533.6 

11.5018 

1600 

9. 1368 

13800.9 

66.5967 

92753.7 

-59007.9 

-74608.8 

12. 1966 

-1 16619.9 

10.4403 

1700 

9. 1553 

14715.6 

67. 1512 

9944 1.4 

-68093.3 

-74865.8 

1 1.5972 

-1 16703.7 

9.5030 

1800 

9. 1732 

15632.0 

67.6750 

106182.9 

-57176.9 

-75166.5 

1 1.0618 

-1 16785.3 

8.6692 

1900 

9. 1906 

16550.2 

68.1714 

1 12973.5 

-56268.7 

-75448.8 

10.5806 

-1 16864.7 

7.9227 

2000 

9.2075 

17470. 1 

68.6432 

1 19816.4 

-55338.8 

-75732.8 

10.1438 

-1 16942.3 

7.2504 

2100 

9.2241 

18391.7 

69.0929 

126703.4 

-54417.2 

-76017.5 

9.7496 

-117018.1 

6.64 17 

2200 

9.2404 

19314.9 

69.5224 

135634.3 

-53494.0 

-76303.7 

9.3908 

-1 17092.3 

6.0880 

2300 

9.2564 

20239.7 

69.9335 

140607.2 

-52569.1 

-76591.5 

9.0589 

-1 17165.2 

5.5821 

2400 

9.2723 

2 1166.2 

70.3278 

147620.4 

-51642.7 

-76878.9 

8.7568 

-117236.8 

5.1181 

2500 

9.2879 

22094.2 

70.7066 

154672.3 

-50714.7 

-77 167.9 

8.4753 

-1 1 7307.5 

4.69)0 

2600 

9.3035 

23023.8 

71.0712 

161761.3 

-49785. 1 



-117377.6 

4.2965 

2700 

9.3189 

23954.9 

71.4226 

168886. 1 

-48854.0 



-11 7447.2 

3.9310 

2800 

9.3342 

24887.5 

71.7618 

176045.4 

-47921.3 



-117516.7 

3.5914 

2900 

9.3494 

25821.7 

72.0896 

183238.1 

-46987. 1 



-1 17586.4 

3.2750 

3000 

9.3646 

26757.4 

72.4068 

190463.0 

-4605 1.4 



-1 17656.7 

2.9795 

3100 

9.3797 

27694.6 

72.7141 

197719. 1 

-45114.2 



-1 17728.0 

2.7030 

3200 

9.3947 

28633.3 

73.0121 

205005.5 

-44175.5 



-11 7800.6 

2.4435 

3300 

9.4096 

29573.6 

73.3014 

212321.2 

-43235.3 



-1 1 7874.8 

2.1997 

3400 

9.4245 

30515.3 

73.5826 

219665.5 

-42293.6 



-117951.3 

1.9700 

3500 

9.4394 

31458.5 

73.8560 

227037.6 

-41350.4 



- 1 18030.4 

1.7533 

3600 

9.4542 

32403.2 

74. 1221 

234436.4 

-40405.7 



-118112.5 

1.5485 

3700 

9.4690 

33349.3 

74.3813 

241861.7 

-39459.5 



-1 18198.3 

1.3547 

3800 

9.4638 

34297.0 

74.634 1 

249312.5 

-385 11.9 



-1 18288.3 

1. 1709 

3900 

9.4986 

35246. 1 

74.8806 

256788.3 

-37562.8 



-1 18382.9 

. 0.9964 

4000 

9.5133 

36196.7 

75.1213 

264288.4 

-36612.2 



-1 18482.8 

0.8305 

4 100 

9.5280 

37148.7 

75.3564 

271812.3 

-35660.1 



-1 18588.6 

0.6725 

4200 

9.5426 

38102.3 

75.5861 

279359.5 

-34706.6 



-1 18700.3 

0.5220 

4300 

9.5573 

59057.3 

75.8109 

286929.4 

-33751.6 



-118819.7 

0.3782 

4400 

9.5719 

40013.7 

76.0307 

29452 1.5 

-32795. 1 



-1 18936.8 

0.2410 

4500 

9.5866 

40971.6 

76.2460 

302136.4 

-31837.2 



-1 19066.9 

0. 1096 

4600 

9.6012 

41931.0 

76.4569 

309770.6 

-30877.8 



-1 19207.5 

-0.0161 

4700 

9.6158 

4289 1.9 

76.6633 

317426.6 

-2991 7.0 



-1 19357.1 

-0. 1367 

4800 

9.6304 

43854.2 

76.866 1 

326103.1 

-28954.7 



-1 19516.4 

-0.2524 

4900 

9.6449 

44818.0 

77.0648 

332799.7 

-27990.9 



-1 19686. 1 

-0.3635 

5000 

9.6595 

45783.2 

77.2598 

340516.0 

-27025.7 



-1 19864.9 

-0.4704 

5100 

9.674 1 

46749.9 

77.4513 

34825 1.6 

-26059.0 



-120056.9 

-0.5732 

5200 

9.6886 

47718.0 

77.6393 

356006. 1 

-25090.9 



-120261. 1 

-0.6722 

5300 

9.7032 

48687.6 

77.8239 

363779.3 

-24121.3 



-120478.2 

-0.7676 

5400 

9.7177 

49658.6 

78.0055 

371570.8 

-23150.2 



-120708.8 

-0.8597 

5500 

9.7322 

5063 1 . 1 

78. 1839 

379380.3 

-22177.7 



-120953.5 

-0.9486 

5600 

9. 7468 

51605. 1 

78.3594 

387207.5 

-2 1203.8 



-121212.8 

-1.0345 

5700 

9.7613 

52580.5 

78.3320 

395052. 1 

-20228-4 



-121487.4 

-1.1176 

5800 

9.7758 

53557.3 

78.7019 

402913.8 

-19251.5 



-121777.8 

-1. 1980 

5900 

9.7903 

54535.6 

78.8692 

410792.4 

- 18273.2 



-122084.5 

-1.2759 

6000 

9.8048 

53515.4 

79.0338 

418687.5 

-1 7293.5 



- 122370.0 

-1.3512 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

Na, 370.98° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
( 156) (NaF)g (gas); molecular weight, 83.982 


T, 

°K 

cal/mole °K 

uo _ UO 

M T "O’ 
cal/mole 

c° 

'V* 

cal/mole °K 

cal/mole 

*9* 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous aloms 

(A Hf)f, 
cal/mole 

<og |o Kf 

A Hf, 
cal/mole 

log io K 

0 


o 








too 

l 1.9290 

904.9 

54.6286 

4558.0 

-202595. 1 

-198737.6 

434.9001 

-2874)7.4 

612.3466 

200 

16.6526 

2375.2 

64.6303 

10550.8 

-201 124.8 

-199140.8 

217.5443 

-287992.3 

298.0085 

298.1b 

18.2522 

4100.8 

71.6288 

17255.4 

-199399.2 

-199399.2 

145.8700 

-288309.3 

1 94.3603 

300 

18.2/03 

4134.5 

71.7417 

17388.0 

-199365.5 

-199404.3 

144.9686 

-288314.0 

193.0571 

ai+oo 

18.9327 

5999.0 

77. 1008 

24841.3 

-197501.0 

-201 114.2 

108.5654 

-288523.5 

140.5320 

500 

19.2590 

7910.3 

8 1 .3644 

32771.9 

-195589.7 

-201492.8 

86.5702 

-288670.0 

108.9973 

600 

19.4418 

9846. 1 

84.8933 

41089.9 

-193653.9 

-201829.0 

71.8803 

-288777.6 

87.9649 

700 

19.5540 

1 1796.3 

87.8993 

49733.2 

-191703.7 

-202133.8 

61.3709 

-28B859.5 

72.9368 

800 

19.6276 

13755.6 

90.5155 

58656.8 

-189744.4 

-202423.9 

53.4772 

-288923.9 

61.6628 

900 

19.6785 

15721.1 

92.8304 

67826.3 

-187778.9 

-20271 1.2 

47.3291 

-288975.7 

52.8924 

1000 

19.7150 

17690.8 

94.9058 

77214.9 

-185809.2 

-203005.9 

42.4033 

-289018.2 

45.8749 

1 too 

19.7422 

19663.8 

96.7861 

8680 1 .0 

-183836.2 

-203316.4 

38.3672 

-289053.7 

40. 1326 

1200 

19.7629 

21639. 1 

98.5049 

96566.8 

-181860.9 

-203649.3 

34.9987 

-289083.8 

35.3468 

1300 

19.7790 

23616.2 

100.0874 

106497.4 

-179883.8 

-204002.2 

32.1434 

-289109.6 

31.2968 

1400 

19.7918 

25594.7 

101.5537 

1 16580.4 

-177905.2 

-204370.4 

29.6936 

-289131.9 

27.8252 

1500 

19.8022 

27574.5 

102.9195 

126804.8 

-175925.5 

-204751.2 

27.5609 

-289151.5 

24.8162 

1600 

19.8107 

29555. 1 

104. 1978 

137161.4 

-173944.9 

-205146.6 

25.6957 

-289168.8 

22.1831 

1700 

19.8177 

31536.6 

105.3990 

147641.8 

-171963.4 

-205548.4 

24.0481 

-289184.2 

19.3597 

1800 

19.8237 

33518.6 

106.5320 

158238.9 

-169981.4 

-205960.6 

22.5794 

-289198.2 

17.7944 

1900 

19.8287 

35501.3 

107.6039 

168946.2 

-167998.7 

-206379. 1 

21.2621 

-289210.9 

15.9464 

2000 

19.8329 

37484.3 

108.621 1 

179757.9 

-166015.7 

-206803.8 

20.0699 

-289222.7 

14.2831 

2100 

19.8366 

39467.8 

109.5889 

190668.8 

-164032.2 

-207232.7 

18.9938 

-289234.0 

12.7781 

2200 

19.6398 

41451.6 

110.5117 

201674.1 

-162048.3 

-207667.8 

18.0154 

-289245. 1 

11.4099 

2300 

19.8426 

43435.8 

1 1 1.3937 

212769.7 

-160064.2 

-208109.0 

17.1141 

-289256.3 

10. 1607 

2400 

19.8450 

45420.2 

1 12.2382 

223951.6 

-158079.8 

-208552.3 

16.2928 

-289268. 1 

9.0155 

2500 

19.8472 

47404.8 

113.0484 

235216.2 

-156095.2 

-209001.7 

15.5305 

-289280.9 

7.9618 

2600 

19.8491 

49389.6 

1 1 3.8269 

246560.3 

-154110.4 



-289295.3 

6.9892 

2700 

19.8508 

51374.6 

114.5760 

257980.6 

-152125.4 



-28931 1.8 

6.0886 

2800 

19.8523 

53359. 7 

1 15.2980 

269474.6 

-150140.3 



-289331.0 

5.2522 

2900 

19.8537 

55345.0 

1 15.9946 

281039.4 

-148154.9 



-289353.5 

4.4735 

3000 

19.8549 

57330.5 

1 1 6.6677 

292672.7 

-146169.5 



-289380. 1 

3.7466 

3100 

19.8561 

59316.0 

117.3188 

304372.2 

-144184.0 



-28941 1.5 

3.0666 

3200 

19.8571 

61301.7 

1 1 7.9492 

316135.8 

-142198.3 



-289448.5 

2.4290 

3300 

19.8580 

63287.4 

1 18.5603 

327961.4 

-140212.6 



-28949 1.6 

1.8299 

3400 

19.8589 

65273.3 

119.1531 

339847.2 

-138226.7 



-289542.1 

1.2660 

3500 

19.8596 

67259.2 

119.7288 

351791.4 

-136240.8 



-289600.7 

0.7342 

3600 

19.8603 

69245.2 

120.2882 

363792.4 

-134254.8 



-289668.4 

0.2319 

3700 

19.8610 

71231.3 

120.8324 

375848.6 

-132268.7 



-289746.3 

-0.2434 

3800 

19.8616 

73217.4 

121.362 1 

387958.4 

-130282.6 



-28983S . 3 

-0.6939 

3900 

19.8621 

75203.6 

121.8780 

400120.5 

-128296.4 



-289936.6 

-1.1213 

4000 

19.8627 

77189.8 

122.3809 

412333.6 

-126310.2 



-290051.4 

-1.5276 

4 100 

19.8631 

79176. 1 

122.8713 

424596.3 

-124323.9 



-290180.8 

-1.9142 

4200 

19.8636 

81 162.5 

123.3500 

436907.4 

-122337.5 



-290325.0 

-2.2825 

4300 

19.8640 

83148.8 

123.8174 

449265.9 

-120351 .2 



-290487.4 

-2.6339 

4400 

19.8644 

85135.3 

124.2741 

461670.6 

-1 18364.7 



-290646.0 

-2.9695 

4500 

19.8647 

87121.7 

124.7205 

474120.4 

-1 16378.3 



-290837.7 

-3.2904 

4600 

19.8651 

89108.2 

125.1571 

486614.3 

-1 14391.8 



-291051. 1 

-3.5975 

4700 

19.8654 

91094.7 

125.5843 

499151.5 

-1 12405.3 



-291265.4 

-3.8919 

4800 

19.8657 

93081.3 

126.0025 

51 1 730.9 

-1 10418.7 



-291542.2 

-4.1742 

4900 

19.8660 

95067.9 

126.4122 

524351.7 

-108432. 1 



-291822.5 

-4.4452 

5000 

19.8662 

97054.5 

126.8135 

537013.0 

-106445.5 



-292124.0 

-4.7056 

5100 

19.8665 

9904 1 . 1 

127.2069 

549714.1 

- 104458.9 



-292454.7 

-4.956 1 

5200 

19.8667 

101027.8 

127.5927 

562454.2 

-102472.2 



-292812.7 

-5.1972 

5300 

19.8669 

103014.5 

127.971 1 

575232.4 

-100485.5 



-293199.4 

-5.4296 

5400 

19.8671 

105001.2 

128.3425 

588048.2 

-98498.8 



-293615.9 

-5.6536 

5500 

19.8673 

106987.9 

128.7070 

600900.7 

-96512. 1 



-294063.6 

-5.8698 

5600 

19.8675 

108974.6 

129.0650 

613789.3 

-94525.4 



-294543.5 

-6.0786 

5700 

19.8677 

1 10961.4 

129.4166 

626713.5 

-92538.6 



-295056.7 

-6.2805 

5800 

19.8679 

1 12948.2 

129.7622 

639672.5 

-90551.8 



-295604.4 

-6.4757 

5900 

19.8680 

1 14935.0 

130.1018 

652665.7 

-88565.0 



-296187.5 

-6.6647 

6000 

19.8682 

1 1692 1.8 

130.4357 

665692.6 

-86578.2 



-296731.3 

-6.8474 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Na, 370.98° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(157) NaH (gas); molecular weight, 23.999 


7 ; 

°K 

r° 

cal/mole °K 

h t- h 6> 

cal/mole 

co 

cal/mole °K 

0 ). 

cal/mole 

H T' 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f % 
cal/mole 

logic Kf 

A Hf, 
cal/mole 

O 

to 

0 






2 74 52 - 1 



-47280.0 


loo 

6.9635 

69 1.3 

37.3298 

304 1 . 7 

28143.4 

29997. 1 

-6 1.2947 

-47582.3 

100.5065 

200 

7.0103 

1389.0 

42. 1642 

7043.9 

2884 1 . 1 

29006. 7 

-28.5854 

-47878.3 

40.3082 

290. 1 5 

7.2394 

2086.8 

44.9997 

1 1329.9 

29538.8 

29338.8 

- 1 7.9038 

-4ei53.0 

31.1219 

300 

7.2453 

2 100.1 

45.0445 

11413.2 

29552.2 

29533.4 

-17. 7 703 

-40160. 7 

30.9042 

0400 

7.588 1 

284 1.6 

4 7. 1 752 

16028.5 

30293. 7 

26325.4 

-1 2.4493 

-48412.9 

22. 1 12 1 

500 

7.9096 

3616.9 

48.9040 

20835.0 

31069.0 

28209. 3 

-9.3487 

-48631.2 

16.8107 

600 

8.1711 

4421.5 

50.3701 

25800.6 

3 1873.6 

27943.5 

-7.503 1 

-40820.3 

15.2614 

700 

8.3756 

5249.3 

51.6457 

30902. 7 

32701 .4 

27717.8 

-3.8349 

-40986.2 

10.7170 

000 

8.5357 

6095. 1 

52.7750 

36124.8 

3354 7.2 

275 18.3 

-4. 7770 

-49133.9 

0.8023 

900 

8 . 6629 

6955.3 

53.7880 

41453.9 

34407.4 

27333.9 

-3.9442 

-49267.4 

7.3092 

1000 

8.7662 

7826.9 

54.7062 

46879.3 

35279.0 

27155.8 

-3.2625 

-49389.4 

6.1114 

1 100 

8.8520 

8708.0 

55.5459 

52392.5 

36160. 1 

26976.8 

-2.7449 

-49502.0 

5. 129 1 

1200 

8.9247 

9596.9 

56.3193 

57986.2 

37049.0 

26791.6 

-2.2996 

-49606.7 

4.3087 

1 300 

8.9877 

10492.6 

57.0362 

63654.5 

37944. 7 

26599.6 

-1.9255 

-49704.6 

5.6130 

1400 

9.0433 

1 1394.2 

57. 7043 

69391.9 

38846 . 3 

26402.2 

-1.6065 

-49796.6 

3.0157 

1500 

9.0931 

12301.1 

58. 3300 

75193.9 

39753.2 

26199.4 

- 1.3347 

-49883.4 

2.4970 

1600 

9.1385 

13212.7 

58.9183 

81056.6 

40664.8 

23990.3 

-1.0964 

-49965.4 

2.0424 

1 700 

9. 1802 

14128.6 

59.4736 

86976.5 

41580.7 

25770.7 

-0.6073 

-5004 3.2 

1.6407 

1 BOO 

9.2192 

15048.6 

59.9994 

92950.3 

42500.7 

25362.7 

-0.7036 

-501 16.9 

1 .2830 

1900 

9.2558 

15972.4 

60.4989 

98975.5 

43424.5 

25343.3 

-0.5408 

-50187.0 

0.9625 

2000 

9.2905 

16899.7 

60.9745 

105049.3 

44351.8 

25121.1 

-0.3979 

-50253.6 

0.6 737 

2100 

9.3237 

1 7830.4 

6 1.4286 

1 1 1 169.7 

45282.5 

24896.9 

-0.2672 

-50317. 1 

0.4121 

2200 

9.3556 

18764.4 

6 1.863 1 

1 1 7334.4 

46216.5 

24670.2 

-0. 1486 

-30377.7 

0. 1 739 

2300 

9. 3864 

1970 1.5 

62.2797 

12354 1.7 

47153.6 

24440.6 

-0.044 1 

-50435.6 

-0.0438 

2400 

9.4163 

2064 1 . 7 

62.6798 

129789.8 

48093.8 

242 10.6 

0.0538 

-30491. 1 

-0.2436 

2500 

9.4454 

2 1584.7 

63.0648 

136077. 1 

49036.8 

23978.0 

0. 1407 

-50544.4 

-0,4276 

2600 

9.4738 

22530.7 

63.4358 

142402.3 

49982.8 



-50596.0 

-0.5976 

2700 

9.5017 

23479.5 

63.7938 

148763.8 

50931 .6 



-50646.0 

-0.7552 

2800 

9.5290 

2443 1.0 

64.1399 

155160.6 

5 1883. 1 



-50694.8 

-0.9017 

2900 

9.5560 

25385.3 

64.4747 

161591.5 

52837.4 



-50742.7 

-1 .0382 

3000 

9.5825 

26342.2 

64.7991 

168055.2 

53794.3 



-50790.2 

-1.1657 

3100 

9.6088 

27301.8 

65.1138 

17455 1 .0 

54753.9 



-50837.6 

- 1.285 1 

3200 

9.6347 

28263.9 

65.4193 

181077.7 

35716.0 



-50885.4 

-1.3972 

3300 

9.6604 

29228.7 

65.7161 

187634.5 

36680.8 



»-50935 . 7 

- 1.5025 

3400 

9.6859 

30196.0 

66.0049 

194220.6 

37648. 1 



-50983.3 

-1.6018 

3500 

9.7111 

31165.9 

66.2860 

200835.2 

58618.0 



-51034.6 

-1.6954 

3600 

9.7362 

32138.2 

66.5600 

207477.6 

39590.3 



-51088.0 

- 1.7840 

3700 

9.7611 

331 13. 1 

66.8271 

214147.0 

60365.2 



-51144.0 

- 1 .B679 

3800 

9. 7859 

34090.5 

67.0877 

220842.0 

61342.6 



-51205.2 

- 1 .94 74 

3900 

9.8105 

35070.3 

67.3422 

227564.3 

62322.4 



-51266.2 

-2.0230 

4000 

9.8351 

36052.6 

67.5909 

23431 1.0 

63504.7 



-51333.5 

-2.0940 

4 100 

9.8595 

37037.3 

67.834 1 

241082.3 

64489.4 



-51405.8 

-2. 1633 

4200 

9.8838 

38024.5 

60.0719 

247877.7 

63476.6 



-51403. 1 

-2.2206 

4 300 

9.9081 

39014.0 

68.3048 

254696 • 6 

66466 . 1 



-51567. 1 

-2.2909 

4400 

9.9322 

40006. 1 

68.5329 

261538.5 

67458.2 



-51647.8 

-2.3505 

4500 

9.9563 

41000.5 

68.7563 

260403.0 

68452.6 



-51740. 7 

-2.4073 

4600 

9.9803 

41997.3 

68.9754 

275289.6 

69449.4 



-51843. 1 

-2.4622 

4700 

10.0043 

42996.5 

69. 1903 

282 197.9 

70448.6 



-51953. 7 

-2.5147 

4800 

10.0282 

43998.2 

69.4012 

289127.5 

7 1450.3 



-52073. 1 

-2.5650 

4900 

10.0520 

45002.2 

69.6082 

296078.0 

72454.3 



-52201.9 

-2.6135 

5000 

10.0758 

46008.6 

69.8115 

303049.0 

73460. 7 



-52339.0 

-2.660 1 

5100 

10.0996 

47017.3 

70.0113 

310040.2 

74469.4 



-52488.3 

-2. 7050 

5200 

10. 1233 

48028.5 

70.2076 

31 705 1.2 

75480.6 



-52649.0 

-2. 7403 

5300 

10.1470 

49042.0 

70.4007 

32408 1.6 

76494. 1 



-5282 1.6 

-2. 7902 

5400 

10. 1706 

50057.9 

70.5906 

331131.2 

77510.0 



-53006.9 

-2.85U6 

5500 

10. 1942 

51076. 1 

70.7774 

338199.6 

78528.2 



-53205.3 

-2.8696 

5600 

10.2178 

52096. 7 

70.9613 

345286.6 

79548.8 



-53417.6 

-2.9075 

5 700 

10.2413 

53119.7 

71. 1424 

35239 1.8 

80571.8 



-53644.2 

-2-944 1 

5800 

10.2649 

54145.0 

71.3207 

359515.0 

8 1597. 1 



-53885.7 

-2.9797 

5900 

10.2084 

55172.6 

7 1.4964 

366655.9 

82624.7 



-54 142.6 

-3.0 14 1 

6000 

10.3118 

46202.6 

71.6695 

373814.2 

83654.7 



-54377.5 

-3.0475 


a A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Na, 370.98° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(158) NaO (gas); molecular weight, 38.991 


7; 

°K 

C p, 

cal/mole °K 

h t~ h & 

cal/mo!e 

C° 

cal/mole °K 

-(^ f~ H 0 ). 

cal/mole 

"r* 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f y 
cal/mole 

o 

5 

cal/mole 

'°gio K 

6 


o 


0 






1 00 

6.9722 

695.4 

44.7098 

3775.6 

1 1 760. 1 

13672.0 

-25.8636 

-71328.9 

151.7201 

200 

7. 3684 

1408.2 

49.6355 

8518.9 

12473.0 

13450.3 

-1 1.0139 

-71670.3 

73.6295 

298. t 5 

7.8956 

2158.4 

52.6800 

13548.2 

13223. 1 

13223. 1 

-6.2111 

-71930.4 

47.8061 

300 

7.904 1 

2173.0 

52. 7288 

13645.7 

13237.7 

13218.7 

-6. 1514 

-71934.7 

47.4810 

a 400 

8.2701 

2983. 1 

55.0569 

19039.7 

14047.8 

12271.7 

-3.7961 

-72139.3 

34.3630 

500 

8.5001 

3822.5 

56.9289 

24642.0 

14887.2 

12003.3 

-2.4691 

-72307.2 

26.4716 

600 

8.6495 

4680.5 

58.4928 

30415.2 

15745.2 

1 1763. 3 

-1.6031 

-72452.4 

21 . 1992 

700 

8.7520 

5550.8 

59.8343 

36333.2 

16615.6 

11542.3 

-0.9965 

-72582.7 

17.4260 

800 

8.8264 

6429.9 

6 1.008 1 

42376.5 

1 7494.7 

1 1330.0 

-0.5500 

-72702.6 

14.5912 

900 

8.8829 

7315.5 

62.05 1 1 

48530.4 

18380.3 

11119.5 

-0.2091 

-72814.8 

12.3828 

1 000 

8.9279 

8206. 1 

62.9894 

54783.2 

19270.9 

10905.6 

0.0584 

-72921.3 

10.6135 

1 100 

8.9650 

9100.8 

63.8421 

61125.5 

20165.6 

10684. 1 

0.2729 

-73023.0 

9. 1638 

1200 

8.9966 

9998.9 

64.6235 

67649.3 

21063.7 

10451.7 

0.4481 

-73120.9 

7.9540 

1 300 

9.0242 

10900.0 

65.3448 

74048.2 

21964.8 

10209.6 

0.5929 

-73215.5 

6.9290 

1400 

9.0489 

1 1803. 7 

66.0144 

80616.5 

22868.4 

9960.2 

0.7149 

-73307. 1 

6.0493 

1500 

9.0713 

12709. 7 

66 • 639b 

87249.6 

23774.5 

9704.9 

0.8153 

-73396.3 

5.2860 

1600 

9.0921 

1361 7.9 

67.2256 

93943. 1 

24682.6 

9442.7 

0.9030 

-73483. 1 

4.6173 

1700 

9.1116 

14528. 1 

67.7774 

100693.6 

25592.8 

9177.4 

0.9790 

-73567.7 

4.0265 

1 800 

9.130 1 

1 5440.2 

68.2988 

107497.6 

26504.9 

8907.2 

1.0440 

-73650.5 

3. 5008 

1 900 

9.1477 

16354. 1 

68.7929 

1 14352.4 

27418.8 

8633.9 

1 . 1000 

-73731.4 

3.0299 

2000 

9.1647 

17269.7 

69.2625 

121255.4 

28334.5 

8357.5 

1 . 1469 

-73810. 7 

2.6057 

2100 

9.18 11 

18187.0 

69. 7101 

128204.2 

29251.8 

6079.0 

1.1902 

-73888.6 

2.2214 

2200 

9. 1970 

19105.9 

70. 1376 

135196.7 

30170.7 

7797.3 

1.2292 

-73965.2 

1.8717 

2300 

9.2126 

20026.4 

70.5467 

142231.1 

31091.2 

7512.5 

1.2605 

-74040.9 

1.552 1 

2400 

9.2279 

20948.4 

70.9391 

149305.5 

32013.2 

7226.5 

1.2914 

-74 115.7 

1.2588 

2500 

9.2429 

2 1872.0 

71.3161 

156418.4 

32936.7 

6937.4 

1.3163 

-74190.0 

0.9888 

2600 

9.2577 

22797.0 

71.6789 

163568.3 

33861.8 



-74264.2 

0. 7392 

2700 

9.2722 

23723.5 

72.0286 

170753.7 

34788.3 



-74338.5 

0.5079 

2800 

9.2867 

2465 1 .4 

72.3661 

1 77973.6 

357 16.2 



-74413.2 

0.2929 

2900 

9.3009 

25580.8 

72.6922 

185226.6 

36645.6 



-74486.9 

0.0925 

3000 

9.3151 

2651 1 .6 

73.0078 

19251 1.7 

37576.4 



-74565.9 

-0.0947 

3100 

9.329 1 

27443.8 

73.3134 

199827.8 

36508.6 



-74644.5 

-0.2700 

3200 

9.3430 

28377.4 

73.6098 

207174.0 

39442.2 



-74725.4 

-0.4345 

3300 

9.3569 

29312.4 

73.8976 

214549.5 

40377.2 



-74808.8 

-0.5893 

3400 

9.3706 

30248.8 

74.1771 

221953.3 

41313.6 



-74895.4 

-0.7351 

3500 

9.3843 

5 1 186.6 

74.4489 

229384.6 

4225 1.3 



-74985.6 

-0.8727 

3600 

9.3980 

32125. 7 

74.7135 

236842.8 

43190.4 



-75080.0 

- 1.0028 

3700 

9.4116 

33066.2 

74.9712 

244327.1 

44130.9 



-75179. 1 

-1.1261 

3800 

9.4251 

34008.0 

75.2223 

251836.8 

45072.7 



-75283.6 

-1.2430 

3900 

9.4386 

34951.2 

75.4673 

259371.4 

46015.9 



-75393.9 

- 1 .354 1 

4000 

9.4521 

35895. 7 

75.7065 

266930. 1 

46960.5 



-75510.7 

- 1.4598 

4 100 

9.4655 

36841.6 

75.9400 

274512.5 

47906.3 



-75634.7 

-1 .5605 

4200 

9.4789 

37788.8 

76. 1683 

282 1 1 7.9 

48853.6 



-75766.0 

-1.6566 

4300 

9.4922 

38737.4 

76.3915 

289745.9 

49802. 1 



-75906.2 

-1.7483 

4400 

9.5056 

39687.3 

76.6098 

297396. 1 

50752.0 



-76045.4 

-1.8361 

4500 

9.5189 

40638.5 

76.8236 

305067.8 

51703.2 



-76199. 1 

-1 .9201 

4600 

9.5322 

41591.0 

77.0330 

312760.6 

52655. B 



-76364.5 

-2.0006 

4700 

9.5455 

42544.9 

77.238 1 

320474.2 

55609.7 




-2.0779 

4800 

9.5587 

43500. 1 

77.4392 

328206. 1 

54564.9 



-76727.4 

-2. 1521 

4900 

9.5719 

44456.7 

77.6364 

335961.9 

55521.4 



-76926. 1 

-2.2235 

50uo 

9.5852 

454 14.5 

77.8300 

343735.3 

56479.3 



-77135.3 

-2.2922 

5 100 

9.5984 

46373. 7 

78.0199 

351527.8 

57436.4 



-77359.0 

-2.3584 

5200 

9.6116 

47334.2 

78.2064 

359339. 1 

58396.9 



-77596.4 

-2.4223 

5300 

9.6247 

48296.0 

78.3896 

367169.0 

59360.8 



-77847.9 

-2.4839 

5400 

9.6379 

49259. 1 

78.5696 

37501 7.0 

60323.9 



-781 14.2 

-2.5434 

5500 

9.6511 

50223.6 

78.7466 

382882.8 

61288.3 



-78396.0 

-2.6010 

5600 

9.6642 

51189.3 

78.9206 

390766.2 

62254. 1 



-78693.8 

-2.6567 

5700 

9.6774 

52156.4 

79.0918 

398666.8 

6322 1.2 



-79008. 1 

-2.7107 

5800 

9.6905 

53124.8 

79.2602 

406584.5 

64 189.6 



-79339.3 

-2.763 1 

5900 

9. 7036 

54094.5 

79.4260 

4 14518.8 

65159.3 



-79688. 1 

-2.8 138 

6000 

9. 7167 

55065.5 

79.5892 

422469.6 

66 130.3 



-80017.0 

-2.8630 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Na, 370.98° K. 
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TABLE III. - Continued. THERMO DXNAMI C PROPERTIES 


(159) NaOH (gas)j molecular weight, 39.999 


T, 

°K 

C Py 

col/mole °K 

H T H 0' 
cal/mole 

co 

'V' 

cal/mole °K 

cal/mole 

H f , 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(AHf)f, 

cal/mole 

lo g,0 Xf 

A Hf, 
cal/mole 

O 

O'* 

0 

0 


0 


0 


-34 32 7. 1 




100 

3.0961 

797.2 

47. 3492 

3937.7 

- 3 / 61 3.4 

- 35069 . 1 

122.2747 

- 191815.7 

410.8078 

200 

8.9741 

1649.0 

33.2179 

8994 . 3 

“ :> o 7 6 L • 6 

- 35435.2 

0 1 . 9432 

- 1925 15.0 

200.9062 

290 . 1 a 

9. 7739 

2570.6 

b 6 • 9t > 64 

14410.9 

- 35840.0 

- 53840.0 

41.9356 

-1930 / 1 . 3 

13 1. 3634 

300 

9.7870 

2568 . 7 

57 . 016 / 

14516.3 

- 35321.9 

-5584 7. 3 

41.6830 

- 193101.2 

130. 6906 

a 400 

10 . 38/S 

3599. 2 

39.9198 

20368.7 

-343 1 1.4 

- 3694 1. 3 

31.4477 

- 193602. 3 

95.4816 

500 

10.8029 

4660. 0 

62. 285 1 

26482.3 

- 33750.6 

- 37337.5 

25.2053 

- 194045.6 

74. 3038 

600 

l 1 . 0976 

5755 . fa 

64 . 2322 

32813.5 

- 32654 • 8 

- 57689. 7 

21.0162 

- 194449.9 

60. 1542 

700 

11.3243 

68 7 7 . 3 

66.0103 

39330.1 

- 51333.3 

- 50010. 7 

18.0063 

- 194825.8 

50.0270 

800 

11.5 163 

8019.5 

67.5353 

46008 . 8 

-50 19 l . 1 

- 36312. 6 

15. 7368 

- 195179.4 

42.41 73 

900 

11.6397 

9 loO. 0 

68.9020 

52831.9 

- 49230.7 

-5860 3. 8 

13.9628 

- 193513.6 

36.4881 

1000 

11.8516 

10357 . 1 

70. 1421 

39785.0 

- 48053.5 

- 38890. 2 

12.5365 

-1958 30. 3 

31.7369 

1100 

12.0044 

11550.0 

71.2790 

66836.9 

- 46860. 7 

- 59176.8 

11.3636 

- 196130.7 

27.6434 

1200 

12 . 1461 

12757 . 7 

72. 3297 

74038.0 

-4365 3.0 

-5946 7. 5 

10.3817 

- 196415.8 

24 . 5/39 

1300 

12.2824 

13979. 3 

73.3074 

81320.4 

- 44431.4 

- 3 / 76 1 . 9 

9.5467 

- 196686.7 

21.8405 

1400 

12 . 40/1 

15213.8 

74.2223 

88697.4 

- 43196.8 

- 60058.4 

8.8281 

- 196944.3 

19.4772 

1500 

12. 5220 

16460. 4 

75.082 3 

96163.0 

- 41930.3 

“60 3b 6 . 6 

8. 1996 

- 197189.7 

17.4264 

1600 

12. 62 73 

1 7717. 9 

73.8938 

103712.2 

- 40692.7 

- 60638.4 

7.6493 

- 197424.0 

15.6298 

1700 

12.7239 

18985.6 

76 . 6o2 3 

1 11340.4 

- 39423. 1 

- 60939.8 

7 . 1619 

- 197648.0 

14.0427 

1800 

12.8118 

20262. 4 

77. 3921 

1 19043.4 

- 3814 8. 2 

- 61263.3 

6. 7259 

- 197862.8 

12.6304 

1900 

12.8919 

21547. 7 

78.0870 

126817.6 

- 36 36 3.0 

”6 L 66 d • 4 

6.3335 

- 198069.2 

1 1. 3654 

2000 

12 . 964 / 

22840. 6 

78. 7301 

134659.7 

- 35570. 1 

- 61875.1 

5.9764 

- 198268. 1 

10.2257 

2100 

13.0309 

24140. 4 

79.3843 

142566.7 

-342 70.2 

- 62182.9 

5.6542 

- 198460.2 

9.1936 

2200 

13.0912 

25446. 5 

79.9919 

150535. 7 

- 32 / 64.1 

- 62493.0 

5.3607 

- 198646.4 

8.2544 

2300 

13.1461 

26758. 5 

80.5751 

138564.2 

- 31652.2 

- 62806. 1 

5.0886 

- 198827. 4 

7 . 3960 

2400 

13. 1962 

28075. 6 

81.1357 

166630 . 0 

- 30333.0 

- 63120.2 

4.8409 

- 199004.0 

6.6085 

2500 

13.2419 

29397. 5 

61.6753 

174790. 7 

- 29013. 1 

- 63437.5 

4.6096 

- 1991 76. 7 

5.6834 

2600 

13.2837 

30723.9 

62.1955 

182984.4 

- 2768a.8 



- 199346.4 

5.2134 

2 700 

13.3219 

32034. 2 

62.6973 

191229.2 

" 26556* 5 



- 199513. 7 

4. 5926 

2800 

13 . 35/0 

33388 . 1 

83. 1827 

199523.3 

- 25022.5 



- 199679.2 

4.0156 

2900 

13.3892 

34725.5 

83.6319 

207865.2 

-2 36d 3 . 2 



- 199843.8 

3.4780 

300 0 

13.4189 

36065.9 

84. 1064 

216253.2 

- 22344. 7 



- 200007.9 

2.9758 

3100 

13.4462 

37409.2 

84 . 546d 

224686.0 

- 21001.5 



- 200172.4 

2.5056 

3200 

13.4714 

38755 . 1 

84.9741 

233162.1 

“ 19655*6 



- 200337.8 

2.0644 

3300 

13.4946 

40103.4 

83.3890 

241680.4 

- 18307.3 



- 200504.6 

1.6497 

3400 

13.5162 

41453. 9 

83. 7922 

250239.5 

- 16956.7 



-'2 006 / 3.8 

1.2590 

3500 

13.5362 

42306. 6 

86. 1843 

258838.5 

- 15604.1 



- 200846.0 

0.8903 

3600 

13.5548 

44161. 1 

86.3659 

267476.1 

- 14249.5 



- 201021 . 8 

0.5418 

3700 

13 . 5/20 

45517. 5 

86.9373 

276151.3 

- 1289 3.2 



- 2012U1 . 8 

0.2116 

3800 

13.5881 

46875.5 

8 7.29 9 7 

284863.2 

- 11533.1 



- 201386.9 

- 0.1011 

3900 

13.6031 

48235 . 1 

H 7 . 6*328 

293610.9 

- 10175.6 



-2015 77. 7 

- 0.3982 

4000 

13.6171 

49596. 1 

87.99 74 

302393.5 

- 8814.6 



- 2017 / 4.8 

- 0.6807 

4100 

13.6302 

50958.4 

88.3336 

311210.1 

- 7452.2 



- 201979.2 

- 0. 9497 

4200 

13.6425 

52322 . 1 

88.6624 

320060.0 

- 608tt . 3 



- 202190.8 

- 1.2062 

4300 

13 • 6540 

53686.9 

68.9836 

328942.4 

- 4723.7 



-2024 11.6 

- 1.4510 

4400 

13.6647 

55052. 9 

a 9 • 2976 

337856.5 

- 3337.8 



- 202631.6 

- 1.6849 

4500 

13.6 749 

56419.8 

89.6048 

346801.7 

- 1990.8 



- 202866. 3 

- 1.9086 

4600 

13.6844 

57787. 8 

89.9054 

355777.2 

- 622.8 



- 203113. 1 

- 2. 1229 

4700 

13.6934 

59156. 7 

90. 1998 

364782.5 

746.1 



- 203370.0 

- 2. 3284 

4800 

13.7019 

60526. 5 

90.4882 

373817.0 

2115.8 



- 203640.0 

- 2.5255 

4900 

13. 7099 

61897. 1 

90.7708 

382880.0 

3486.4 



- 203921.5 

- 2.7149 

5000 

1 3. 7174 

63268. 4 

91.0479 

391971.0 

48 5 7. 8 



- 204214.0 

- 2.8969 

3100 

13.7246 

64640. 5 

91.3196 

40 1089.4 

6229.9 



-20452 1.6 

- 3.0720 

5200 

13. 7313 

66013.3 

91.5862 

410234.7 

7602.7 



- 204843.5 

- 3.2407 

3300 

13.7377 

67386.8 

91.8478 

419406.5 

8976. 1 



- 205180.2 

- 3.4033 

3400 

13.7438 

68760. 9 

92. 1046 

428604.1 

10350.2 



- 205532.4 

- 3 . 560 l 

3500 

13.7496 

70135. 5 

92.3569 

437827.2 

11724.9 



- 205900.8 

- 3.7114 

5600 

13.7550 

71510.8 

92 . 604 7 

447075.3 

13100. 1 



- 206285.9 

- 3.6577 

5700 

13.7602 

7 ^ 866 . t > 

92.8482 

456348.0 

144 / 3.9 



- 206688.3 

- 3.9990 

3800 

13.7652 

74262.8 

93.0873 

466644 * 8 

15852.2 



- 2071 / 8.5 

- 4.1 358 

5900 

13.7699 

75639.6 

93.3229 

474965.4 

17228.9 



- 20 / 547. 1 

- 4.2682 

6000 

13.7 744 

77016. 8 

9 3.5343 

484309.3 

18606. 1 



- 207966.6 

- 4 . 3/63 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Melting point of 

Na, 370.98° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(l60) (NaOH) 2 (gas); molecular weight, 79.998 


T, 

°K 

cal/mole °K 

h °t~ h o . 

cal/mole 

C° 

* T ' 

cal/mole °K 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) f , 
cal/mole 

'o^lO K f 

A Hf, 
cal/mole 

log IO K 



( 






-436362 • 5 


LOO 

1 1 . 9308 

90A. 9 

56. A088 

A7 A 1 . 7 

-170095. 1 

-165006. A 

356.1027 

-438499. 8 

933.1690 

200 

1 7.0510 

2366.9 

u 6 . 5 3 A 3 

10919.9 

-168613.1 

-165996. A 

175. 3629 

-4401 19. 8 

453.2890 

298. 1 5 

19.9932 

A2 12.8 

73.92 32 

1 7827 .A 

- 1 o678 7.2 

- 16678 7.2 

115.5245 

— A A 1 2 39. 7 

294.7803 

300 

20.0A02 

A 2 A 9 . 9 

7A.0A70 

l 796A . 2 

-166750.1 

- 166800.9 

1 1 A. 7703 

—A A 1 308.0 

292. 7856 

a 400 

2 2.1 8 3 9 

6367.5 

60. 12A3 

23682.2 

-16A632.5 

-168892.2 

84. 2704 

-AA221A.2 

212.3381 

500 

2 3 . 6 8 A 3 

B66‘3# B 

B 5 • 2**6o 

33957.3 

-16233A.2 

-169508.0 

65.7832 

-AA292A. 3 

163.9801 

600 

2 A .7330 

11089.6 

B 9 • 6 6 2 b 

A2708. 1 

-159910.4 

-169980. 1 

53.4183 

-AA3500. A 

131.6942 

700 

25.5078 

13603. 3 

93.5362 

51872.0 

-157396.7 

-170351.3 

AA. 5640 

-A 4398 1.6 

108.6053 

800 

26. 1200 

16185. 7 

96.9836 

6 1 AO 1 • 1 

— 1548 1 A. 3 

-170657. 3 

37.9102 

-444390. 8 

91.2711 

900 

2u. 6 3A2 

1882 A. 1 

100. 0905 

71257. A 

-152173.9 

-170922. 1 

32.7268 

— AAA 741.8 

77. 7774 

L 000 

27.0633 

215 10. A 

102.920a 

8 IA 10. 0 

-149489.6 

-171163.0 

28.5737 

— 44p043. ? 

66.9745 

1 100 

27. A850 

2 A 2 3 9 . 2 

105.5210 

91833.9 

-146760.8 

-171393. 1 

25.1707 

-4453O0.9 

58.1302 

1200 

27. HA 7 A 

27006. 1 

107.9283 

102507.8 

-143993.9 

-171622.9 

22.3315 

-4455 19. 6 

50.7560 

1300 

28.1736 

29807. 8 

110. 1 70A 

113416.0 

-141192.3 

-171853.6 

19.9259 

-445793. 1 

44.5134 

1 AO 0 

2 8 . A 7 2 8 

326 AO. 2 

112.2693 

12A537. 1 

-1 38359.8 

-172083.0 

17.8624 

-AA585A..;8 

39. 1607 

1500 

2t>. 7 A 1 9 

35901. 2 

1 1 A. 2A3 3 

135863.7 

-135498.8 

-172311.9 

16.0666 

-445977.7 

34. 5202 

1600 

28.9853 

38387. 7 

116. 1061 

1A7382.1 

-1 32612.3 

-172543.7 

l A. 4978 

—446074. 7 

30.4587 

1700 

29. 2031 

A 1 2 9 7 . A 

117.8701 

159081. 7 

-129702.6 

-172772.0 

13.1128 

-446148.4 

26.8744 

1800 

29. A038 

AA228. 1 

1 19. 5A5 1 

170953. 1 

-126/71.9 

-1 73002.2 

11.8789 

-AA620 L . 1 

23.6879 

1900 

29.3833 

A71 77. 6 

121. 1398 

182988.0 

-123822. A 

-173233.3 

10. 7728 

-446234.9 

20.8366 

2000 

2 y • 7 4 b 6 

501AA. 1 

122 .661 A 

195178.7 

-120855.8 

— 173465.9 

9.7715 

-446251.8 

18.2702 

2 100 

29.8926 

53126. 2 

12A. 1163 

207518.1 

-117873.8 

-173699.2 

8.8695 

-A 46 2 5 3.7 

15.9482 

2200 

3 0.028 7 

56122. 2 

12 b • 5 1 00 

2 19999.9 

-1 1487 7. 8 

-173935.7 

8.0500 

-A 462 A 2. ‘j 

13.8373 

2 30 0 

30 . 1 A65 

59130.9 

126.847** 

232618.2 

-111869.1 

— 174176.9 

7.2952 

—4462 19.6 

1 l. 9100 

2 A00 

30.2563 

62151. 1 

128. 1 328 

2A3367.6 

-108848.9 

-174419. 1 

6.6083 

“446 L b 6 . 7 

10. 1435 

2 50 0 

30. 3563 

65181.6 

129. 3700 

2582A3.2 

-105818.2 

- 1 7466 7.0 

5.9708 

—446 145.4 

8.5184 

2600 

30. AA7A 

68222. 1 

1 30. 562A 

27 12 AO . 1 

-1027/7.9 



-AA6097. 2 

7.0185 

2700 

80.5 30 7 

71271. 1 

131.7131 

28A35A.2 

-99728.9 



—AA604 3.4 

5. 6298 

2800 

30.6069 

7A326. 0 

132.82A8 

297581. A 

-96672.0 



-44 5 96 5 . 5 

4.3405 

2900 

30.6768 

77392. 2 

L 3 3 . 900 1 

310918.0 

-9360 7.8 



-445925*0 

3. 1403 

3000 

30. 7 A lu 

80A6 3. 2 

l 3 A . 9 A 1 2 

32 A 360 . 3 

-90536.8 



-445863 . 2 

2.0202 

3100 

30. 8001 

835 AO. 3 

135.9501 

337905.2 

-8745 9. 7 



-445/101.5 

0.9726 

3 200 

30. 85A6 

86623. 0 

136.9289 

3i> 1 b49 • 4 

-84377 .0 



—4 45 741.3 

-0.0095 

3300 

30.90A9 

89711.0 

1)7.8791 

365290.0 

-81288.9 



-4475 68 3 . 6 

-0.9319 

3A00 

J0.951A 

92 8 0 3. 9 

13 8.802** 

3 7 9 1 2 A . 3 

-76196.1 



-VA5610- A 

-1.7999 

3500 

30.99A5 

99901. 2 

139.7002 

3930A9.6 

-75098.8 



—A A a 5 8 2 . 6 

-2.6183 

3600 

31.03A5 

99002. 7 

1A0. 5739 

A07063.5 

-7199 7. 3 



-445541.8 

-3.3911 

3700 

31.0716 

102108. 0 

141,424b 

A2 1163.6 

-68892.0 



-4455U9. 3 

-4.1220 

3800 

3 1 . 1062 

105216.9 

1A2. 2539 

A353A7. 7 

-6578 3. 1 



—445486 • 6 

-4.8145 

3900 

3 L . 1 3. t A 

108329. 2 

1A3.062 3 

AA9613.7 

-62670.8 



-4454 75,0 

-5.4714 

AOOO 

3 l . 1688 

1 1 1 A A A • 5 

LA3.8510 

A63959. 6 

-69555.5 



-449476. 0 

-6.0955 

A100 

31. 1960 

1 1 A 5 6 2 • 8 

1 A A. 6210 

478383.3 

-5643 7.2 



—44549 l . 1 

-6. 689 l 

A 200 

3 1 . 2 2 2 9 

117683.6 

i-*5.3731 

A92883.1 

-53316.2 



-445520. 7 

-7.2545 

A 300 

31. 2 A 76 

120807. 3 

1 A 6 . 1081 

5D7A57.3 

-50192.7 



-449568.4 

-7.7936 

AAOO 

31.270/ 

123933. .3 

166.8267 

52210A.2 

“47066, 7 



—44 5614, 3 

-8.3082 

A500 

31.292a 

127061.5 

1 A 7. 5297 

53o822.2 

-43938.5 



-445689.6 

-8.8001 

A 60 0 

31.3129 

130191.7 

168.2177 

551609.7 

-4080b. 3 



-445788.9 

-9.2707 

A700 

31. 3322 

1 3 3 3 2 A . 0 

168.8913 

566A65 .2 

-37676.0 



-AA5909. 7 

-9.7213 

A 80 0 

31 . .3503 

136458. 1 

169.5512 

581387.5 

— 345A1.9 



-446093.6 

-10. 1534 

A900 

31 . 36 7A 

1 395 9 A . 0 

150. 1978 

596375.0 

-31A06.0 



-446221.8 

-10.5679 

5000 

31. 38 36 

1 A 2 7 3 1 • 6 

130.8316 

61 LA26.6 

-28266. A 



-446412. L 

-10.9660 

5100 

3 1 . 3988 

1A5870. 7 

131.6533 

62O5A0.9 

-25129.3 



-446632.4 

-11.3487 

5200 

31. A 133 

1A9011. 3 

132.0o 31 

6A1716.9 

-21986. 7 



-446881.0 

-11.7168 

5300 

5 1 . A 2 70 

152153. 3 

152.66lo 

636953.2 

-188A6. 7 



-447159. 3 

-12.0713 

5 AOO 

31 . AAOO 

1 bb2 y 6- 7 

153. 2 A 9 2 

6722A8.8 

-15 703. 3 



-44/468-6 

-12.4128 

5500 

3 1. A 52 3 

1 5 8 A A 1 • 3 

153.8262 

687602.6 

-1255 8. 7 



-447810. 1 

-12.7422 

5600 

3 i • 46^0 

161587. L 

156.3930 

703013.7 

-94 12.9 



-448184.9 

-13.0601 

5700 

3 L . A 7 5 1 

1 6 A 7 3 A . 1 

la A. 9500 

718A80.9 

-6265.9 



-448594. 3. 

-13. 3671 

5800 

31. A 88 7 

167862. 1 

1 a 3 . A 9 7 a 

7 3 A 00 3 . 6 

-3117.9 



-4490 39.2 

-13.6638 

5900 

31 . A9a3 

171031.2 

1 j 6 . 03 bo 

7 A 95 8 0 • 1 

31.2 



-449520.7 

-13.9507 

oOOO 

31. 808A 

l 7 A 1 6 l . 3 

ibO*bob3 

765710.2 

3181.3 



-449964.2 

-14.2280 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

Na, 370.98° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(l6l) Ne (gas); molecular weight, 20.183 


T, 

°K 

C h 

col/mole °K 

H T ~ H 0' 
col/mole 

C o 

col/mole °K 

-1 F f-V- 

cal/mole 

"r. 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf) f , 
cal/mole 

■og 10 Kf 

A Hf, 
cal/mole 

\og i0 K 

c 


c 


C 

- 1AH1 .3 

0 


0 

- . 

ICC 

A . 9 £ £ 1 

A 9 6 . 8 

29 .52C5 

2A55 .3 

— 98 A .A 

0 

0 

0 

0 

2CC 

A . 9 £ £ 1, 

993. 6 

32 .96A6 

5588. 3 

- A 3 7 . 6 

0 

0 

0 

0 

29 y. 1 t 

A . 9681 

1 A 6 1 .3 

3A .9A82 

£538.6 

C 

0 

0 

0 

0 

3 c 0 

A . 5 £ £ ’ 

1A9C . A 

3 A . 5 7 5 C 

9C03.2 

9.2 

0 

0 

0 

0 

ACC 

A. 86 81 

1987 . 2 

36 . AC 8 2 

12576 .C 

£ C 6 .0 

0 

0 

0 

0 

5CC 

A. 96 £1 

2 A 8 A . 1 

37.5168 

1 6 27 A . 3 

1CC2.H 

0 

0 

0 

0 

6C.t: 

A. 9681 

2 9 E C . 9 

3E.A226 

2CC72.7 

1 A 8 9 .6 

0 

0 

0 

0 

7CC 

A .968 1 

3 A 7 7 . 7 

38 . 1£8£ 

2 3 8 5 A .2 

1986.5 

0 

0 

0 

0 

£C c 

A . 9 6 £ 1 

3 9 7 A . 5 

35.8519 

27907.0 

2 A 9 3 . 3 

0 

0 

0 

0 

9CC 

A . 9 6 £ 1 

A A 7 1 . 3 

AC.A37C 

31922.0 

2890. 1 

0 

0 

0 

0 

1CCC 

A . 9 £ £ 1 

A 96 8 . 1 

AC .96C5 

35992.3 

3 A 8 £ . 9 

0 

0 

0 

0 

11CC 

A . 9 6 £ 1 

5S65. C 

A 1 . A3 A C 

AC 1 12. A 

3883.7 

0 

0 

0 

0 

1 2CC 

A .96 £ 1 

5961.8 

A 1 . 8663 

AA277.8 

AA8C.5 

0 

0 

0 

0 

1 3 C C 

A . 9 £ £ 1 

6 A 5 8 . 6 

A 2 . 26 35 

A 8 A 8 A . 5 

AS 7 7. 3 

0 

0 

0 

0 

1 < c c 

A. 96 8 1 

6955. A 

A 2 *6 3 2 1 

52729.6 

5A7A .2 

0 

0 

0 

0 

1 5 C C 

A . 96 8 1 

7 A 5 2 . 2 

A 2 . 5 7 A 9 

57C 1C. 1 

587 l .0 

0 

0 

0 

0 

1 6 C C 

A. 9601 

79A9.C 

A3 .2856 

61323.8 

£ A 6 7 .8 

0 

0 

0 

0 

l ICC 

A. 9681 

8AA 5.9 

A3 .5967 

65668.6 

686 A . 6 

0 

0 

0 

0 

1ECC 

A . 96 £ 1 

89 A 2 . 7 

A3 . eeo j 

7COA2.6 

7A6 1 .A 

0 

0 

0 

0 

1 9CC 

A . 9 6 £ 1 

9 A 3 9 . £ 

A A . 1 A 9 3 

7 A AAA . 2 

7958.2 

0 

0 

0 

0 

2 CC C 

A. 96 £1 

9926.3 

A A . A C A 1 

78872.0 

8A55.0 

0 

0 

0 

0 

2 ICC 

A. 9681 

10 A 2 3 . 1 

A A . 6 A £ £ 

8332A.6 

8951.9 

0 

0 

0 

0 

2 2CC 

A. 9661 

1C929 .9 

AA . 8777 

8 7 6C C . 9 

9AA8.7 

0 

0 

0 

0 

23CC 

A . 9 6 £ 1 

1 1A26. 7 

A5.C885 

92299.8 

9 9 A 5 .5 

0 

0 

0 

0 

2ACC 

A. 9661 

11923.6 

A £ . 3C99 

96820. 3 

1CAA2.3 

0 

0 

0 

0 

2 5 C C 

A. 9681 

1 2 A 2 C . A 

A5.5128 

101361.5 

1 C 8 3 8 , 1 

0 

0 

0 

0 

2CCC 

A. 9661 

129 17 . 2 

A £ . 7 C 7 6 

1C5S22.6 

1 1 A 3 £ . 5 

0 

0 

0 

0 

7 7 C C 

A. 968 1 

13A1A.C 

A £ . 89 5 1 

1 1C5C2. 8 

11832.8 

0 

0 

0 

0 

26CC 

A .96 £ 1 

139 1C. £ 

A6.C758 

115101. A 

1 2 A 2 9 . 6 

0 

0 

0 

0 

28CC 

A . 96 £ 1 

1AAC7 .6 

A6.25C1 

119717.7 

12926. A 

0 

0 

0 

0 

3CCC 

A .9681 

1 A 9 C A . A 

A 6 .A 186 

12A351.2 

1 3 A 2 3 . 2 

0 

0 

0 

0 

3 ICC 

A. 968 1 

15AC1.3 

A£ . 5815 

128CC1 . 3 

13920.0 

0 

0 

0 

0 

3 2 C C 

A .968 1 

1 5 8 5 e . 1 

A£ .7382 

133667.3 

1 A A 1 £ . 8 

0 

0 

0 

0 

3 3 CC 

A. 9661 

I fc 25 A . 5 

A6 .e921 

13E3A8.5 

1 A 9 1 3 . 6 

0 

0 

0 

0 

3ACC 

A. 9661 

16891. 7 

A 7 . C A 0 A 

1A3CA5.6 

1 5 A 1 0 . 5 

0 

0 

0 

0 

3 5 C C 

A. 96 £ 1 

1 73£8. 5 

A 7 . 1 8A A 

1 A 7 7 56 . 9 

15907.3 

0 

0 

0 

0 

36CC 

A. 9661 

17885. 3 

A 7 . 3 2 A A 

152A82.3 

1 6 A C A . 1 

0 

0 

0 

0 

3 7 C C 

A, 9681 

183E2.2 

A7.A6C5 

157221.6 

168CC.9 

0 

0 

0 

0 

36CC 

A. 9661 

18879. C 

A 7 . 5 93 C 

1619 7A. 3 

17387.7 

0 

0 

0 

0 

38CC 

A. 9681 

19375.8 

A7 .7220 

1667AC. 1 

17SSA .5 

0 

0 

0 

0 

ACCC 

A. 9661 

19872.6 

A 7 . 8 A7 8 

171518.6 

1839 1 . 3 

0 

0 

0 

0 

9 ICC 

A .968 1 

2C369.A 

A7.57C5. 

1763C9.5 

188E8.2 

0 

0 

0 

0 

A2CC 

A. 968 1 

2 C 8 £ 6 . 2 

A8.C8C2 

181112.6 

18385 . C 

0 

0 

0 

0 

9 3 C C 

A. 96 81 

2 136 3 .0 

A6.2C71 

185927.5 

18881.8 

0 

0 

0 

0 

AACC 

A . 9 6 £ 1 

21859.8 

A8.3213 

19C753.8 

2 C 3 7 8 . 6 

0 

0 

0 

0 

A5CC 

A .96 8 1 

22356.7 

A 8 .A33C 

195591.7 

2C675.A 

0 

0 

0 

0 

A £ C C 

A. 9661 

22853.5 

A8.5A22 

2CCAAC.A 

21372.2 

0 

0 

0 

0 

A 7 C C 

A. 9661 

2 335C.2 

A6.6A5C 

205300.0 

21868.1 

0 

0 

0 

0 

A8CC 

A.96ei 

2 3 £ A 7 . 1 

A 8 . 7 53 6 

2 1 C17C .2 

22365.8 

0 

0 

0 

0 

A-5CC 

A. 9681 

2 A 3 A 3 . 9 

A8 .8560 

215C5C.7 

22662.7 

0 

0 

0 

0 

5CCC 

A. 9681 

2A8AO . 7 

A 8 . 8 £ 6 A 

2 199 A 1.3 

23355.5 

0 

0 

0 

0 

5 ICO 

A .96 8 1 

25327.6 

AS .C5A6 

22A6A 1.9 

23656.3 

0 

0 

0 

0 

52CC 

A. 9681 

258 3 A. A 

AS. 1513 

229752.2 

2 A 3 5 3 . 1 

0 

0 

0 

0 

5 3 C C 

A. 968 1 

26331 .2 

A8.2A58 

23A672 . 1 

2 A £ A 9 . 9 

0 

0 

0 

0 

5 A C C 

A. 9661 

76878 .C 

A8 . 3386 

2 386 Cl .3 

2 5 3 A 6 . 8 

0 

0 

0 

0 

5 5 C C 

A . 9 6 8 1 

2 7 32 A . 8 

A 8 . A 2 9 8 

2AA539.8 

2 56 A3 .6 

0 

0 

0 

0 

5 £ C C 

A . 96 f 1 

2 7821.6 

AS .519A 

2A5A67.3 

263A0.A 

0 

0 

0 

0 

9 7 C C 

A .9681 

28318. 5 

AS .6C7A 

25AAA3.6 

26637.2 

0 

0 

0 

0 

58CG 

A. 96 E 1 

28815.2 

AS .6838 

259AC8 .7 

2733A.0 

0 

0 

0 

0 

5 9 C C 

A. 96 £1 

29312.1 

AS. 7787 

26 A 38 2. 3 

2/83C.B 

0 

0 

0 

0 

6CCC 

A. 9661 

298C8.9 

AS. £622 

26936A.A 

28327.6 

0 

0 

0 

0 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(162) 0 (gas); molecular weight, 16.0000 


T, 

r° 

uo _ uo 

n T ^0’ 
cal/mole 

5 r- 

cal/mole 

H h 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

cal/mole °K 

cal/mole °K 

cal/mole 

(A Hf)f, 
cal/mole 

log |Q Kf 

A Hf, 
cal/mole 

1 °9 1 0 ^ 

0 

100 


0 

527.5 


0 

2719.1 

'""579A97I 

58A76.6 

38986. 5 
59167.2 


0 

0 


5 • 6 G t> 6 

32. A662 

-126.7319 

0 

200 

5 . A 3 A 1 

1 0 8 A . 9 

36. 3A00 

6183.1 

390 3 A. 0 

59376. 7 

-61.989A 

0 

0 

2-lb. 15 

5.2373 

1 6 G 7 • i > 

3b. A60o 

9861.9 

59356.6 

595b6. 6 

-AO. 6022 

0 

0 

300 

5.23A7 

16 17. 2 

33.5010 

9933 . 1 

b 9 b 6 o • 3 

59359.8 

-AO. 3330 

0 

0 

<100 

5. 1 3A7 

2135.1 

39.991 7 

1386 1.6 

b0O8 A . 3 

59722.7 

-29. A725 

0 

0 

500 

5 .0608 

2 6 A 3 . 6 

A 1 . 13 1 l 

17919.9 

6059A.8 

59867.6 

-22.9391 

0 

0 

60C 

5 • 0 A 90 

3152.0 

A 2 . 03 A A 

22080.6 

b 1 1 0 1 . 1 

G999o*4 

-18.5735 

0 

0 

700 

5.0289 

3655. 6 

A 2 . 8 3 1 1 

26323.9 

61605.0 

60111.2 

-15. AA88 

0 

0 

aoo 

5. 0 15A 

A1 58. 0 

A3. 30 lb 

3G6A3.3 

62107.1 

602 1 A. 6 

-13.1010 

0 

0 

900 

5.0059 

A 6 3 9 . 0 

A A. 09 lb 

33023. b 

62608.2 

60308.6 

-11.2719 

0 

0 

1000 

A. 9990 

5159.3 

AA. 6186 

3 9 A 3 9 . 6 

6 3 L 0 8 . A 

60395.0 

-9.8065 

0 

0 

l 100 

A. 9936 

5656. 9 

A3. 0950 

A39A5 . 7 

6360ti • 0 

60 A 73. 1 

-8.6058 

0 

0 

1200 

A. 9896 

6 138. 1 

A3. 3 2 9 A 

A8A7/.2 

6 A 10 7 .2 

60330. 1 

-7. 60AO 

0 

0 

1300 

A. 9867 

66 5 6 • 9 

A3 . 92 8u 

53050. A 

6A606.0 

60620.5 

-6.7552 

0 

0 

1 AOO 

A. 96A2 

71 55. A 

A 6. 2 98 1 

57661.9 

6 5 1 0 A . 6 

60687. 1 

-6.0269 

0 

0 

1500 

A . 9623 

7633. 7 

A 6 . 6 A 1 9 

62309. 1 

65602.9 

60750. 1 

-5.3951 

0 

0 

1600 

A. 9607 

8151.9 

4 6 • ^ 6 3 4 

66909.6 

66101.0 

60809. 7 

-A.8A16 

0 

0 

1 700 

A. 9795 

66A9.9 

A 7 . 26 5 3 

71701.2 

66399.0 

60866. 3 

-A. 3528 

0 

0 

1600 

A. 9786 

9 1 A 7. 6 

A 7.3A9 9 

76 AA 2.1 

67096.9 

60919. 8 

-3.9179 

0 

0 

190 0 

A. 9 780 

9 6 A 5 . 6 

A 7 * 8 1 9 l 

81210.6 

6 73 9 A . 8 

60970. 3 

-3.5285 

0 

0 

2000 

A. 9776 

1 0 l A 3 . A 

AU.07AA 

86005. A 

68092 . 5 

61018.3 

-3.1777 

0 

0 

2100 

A. 9780 

106A 1. 2 

A 8 . 3 1 7 3 

90825 . 1 

63590.3 

61063. 3 

-2.8601 

0 

0 

2200 

A. 9766 

11139.0 

A 8 . 3 A 8 9 

93668.5 

69038.2 

61 105.5 

-2.5712 

0 

0 

2 300 

A. 9797 

11636.9 

A3. 7702 

10053A.5 

69586.1 

61 1A5. 1 

-2.3072 

0 

0 

2 AOO 

A . 9 8 l A 

12135.0 

A8.9822 

103A22 . 2 

7008A. 1 

61 182.2 

-2.0650 

0 

0 

2500 

A. 9836 

12633.2 

A 9 . 1 0 5 6 

110330.7 

70532. A 

61216.7 

-1.8A21 

0 

0 

2600 

A . 986 A 

13131.7 

A 9 . 3611 

115259.1 

71080.9 

612A8.9 

-1.6362 

0 

0 

2700 

A. 9699 

13630. 3 

A 9. 56 9 3 

120206.6 

71579.7 

61278.8 

- 1 . AA55 

0 

0 

2600 

A. 99A0 

1 A l 2 9 . 7 

A9. 7309 

125172.7 

72070.9 

61306. 5 

-1.2683 

0 

0 

2900 

A. 9988 

IA629. A 

A9. 9262 

130156.6 

72378.5 

61332.2 

-1.1033 

0 

0 

3000 

8 . 00 A3 

16129.3 

50.0956 

133157.8 

73078.6 

61356.0 

-0. 9A92 

0 

0 

3100 

5.010A 

15630.2 

50.2599 

1A0175.6 

735 79. A 

613 78.0 

-0.8050 

0 

0 

3200 

5.0172 

16131.6 

30. A191 

1A5209.6 

7A080.8 

61398. A 

-0.6698 

0 

0 

3 300 

5. 02A6 

16633. 7 

u Q • 5 7 3 6 

150259.3 

7A582.8 

6 1 A 1 7. 3 

-0. 5A27 

0 

0 

3 AOO 

5. 0327 

17136.3 

50.7237 

1 5 5 32 A . 2 

73083.7 

6 1 A 3 A. 9 

-0. A230 

0 

0 

3500 

5 . OA 1 3 

1 76 AO . 2 

50.8697 

1 60 AO 3.9 

76569. A 

61A51.3 

-0.3102 

0 

0 

3600 


1 8 1 A A. 8 

31.0117 

163A98.0 

7609A.0 

6 1 466 • 6 

-0.2036 

0 

0 

3700 

5.0600 

13650. 3 

31. 130 A 

170606. 1 

76399.5 

61 Ab 1 . 0 

-0. 1027 

0 

0 

3800 

5.0701 

19136.8 

6 1 . 2 d 5 6 

175727.9 

77106.0 

61A9A. 5 

-0.0072 

0 

0 

3900 

5.0806 

19664 . 4 

5 1 . A 1 7 3 

180863.1 

77613.5 

6130 7. A 

0.0835 

0 

0 

A 000 

5. 091 d 

201 73. 0 

3 1 . 5 A6 1 

186011.3 

73122. L 

61319.6 

0. 1697 

0 

0 

A100 

5.1027 

20682. 7 

51.6719 

191172.2 

7*3631.8 

61 53 l. A 

0.2517 

0 

0 

A200 

5. 1 IA1 

21193.5 

51. 7950 

1963A5.6 

791A2.7 

6 1 5 A 2 - 7 

0. 3298 

0 

0 

A 300 

5. 1 256 

21705.5 

51.9153 

201531.1 

7 965 A . 7 

61333.8 

0. A0A3 

0 

0 

A AOO 

5. 1 376 

22218. 7 

52.0333 

206728.6 

8016 7.8 

6156A.6 

0. A75A 

0 

0 

A500 

5. 1 A 16 

22733.0 

52. IA91 

211937.8 

806*32 . 2 

61375.2 

0. 5A33 

0 

0 

A60 0 

5.1617 

232A8.6 

5 2 . 2 o 2 A 

217158.3 

81197.8 

6 1 6 b > « S 

0 . 6083 

0 

0 

A700 

5. 1 736 

23765. A 

52.3733 

222390.2 

b 1 7 1 A . 5 

61596. 3 

0.6706 

0 

0 

A800 

5 . 1860 

2A283. A 

32. A826 

227633.0 

82232.5 

61606. 9 

0.7303 

0 

0 

A900 

5.1981 

2A302. 6 

52 .5896 

232886.6 

82751.7 

61617.3 

0. 7875 

0 

0 

6000 

3.2102 

25323. 0 

6 2 • 69 46 

2 3b 1 50 . 8 

63272.1 

61623.1 

0. 8A23 

0 

0 

5100 

5.2223 

258AA. 6 

52. 798 1 

2A3A25.3 

83793.8 

616 39.0 

0.8953 

0 

0 

5200 

5 . 2 3 A 2 

26367. A 

32. 899u 

2A8710.A 

8A3 16.6 

6 1 6 A 9 . 9 

0.9A61 

0 

0 

5300 

5 • ?. 4-GO 

26891.5 

32. 999A 

25A005.A 

G484 0 • 6 

61661. 1 

0.9950 

0 

0 

3 AOO 

3.2577 

2 7 A 1 6 . 6 

33.0976 

259310.2 

85363.8 

61672. A 

1 . 0A2 1 

0 

0 

5500 

3.2691 

2 7 9 A 3 . 0 

33. 19 A l 

26A62A.U 

85892.1 

61683.9 

1.0875 

0 

0 

5600 

5. 280A 

2 8 A 70 . 5 

5 3 . 2 89 2 

2699A9.0 

86A19.6 

61693.7 

1.1312 

0 

0 

5 700 

5.2915 

28999. 1 

53. 3 8 2 o 

275282.6 

8 6 1 i 4 8 • 2 

61707. 7 

1.1735 

0 

0 

5600 

5 . 30 2 A 

29528. 8 

63.4749 

280625.5 

8 7 A 7 7.9 

61719.9 

1.21 A3 

0 

0 

5900 

5.3131 

30059.3 

33.5636 

283977.5 

88006.7 

61732.3 

1.2537 

0 

0 

6000 

5.3235 

30 3 9 1. A 

33. 655u 

291338.6 

885 A 0 . 3 

6 1 7AA. 9 

1.2918 

0 

0 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(163) 0 2 (gas); molecular weight, 32.0000 


cal/mole °K 


9. 9 745 
10.0045 
10.0332 
10.0608 
10.0872 

10. 1127 
10.1372 
10.1608 
10.1836 
10.2055 

10.2268 

10.2474 

10.2673 

10.2867 

10.3054 

10.3237 
10.3414 
10.3587 
10.3755 
10.3919 


H T ~ H Q' 

cal/mole 


693.5 

1389.3 

2074.7 

2087.7 
2797.9 
3529.0 


8340.5 

9189.0 

10045.7 

10909.7 
1 1 780.4 

12657.3 

13540.2 

14428.9 

15323.3 

16223.3 

17128.9 

18040.0 

18956.6 

19878.6 

20806.0 

21738.7 

22676.6 
23619.5 

24567.4 

25520.1 

26477.5 
27439.4 

28405.7 

29376.3 

30350.9 

31329.4 

32311.8 

33297.7 

34287.1 

35279.8 

36275.7 

37274.6 

38276.5 

39281.2 

40288.7 

41298.7 

42311.2 
43326 . 1 

44343.3 

45362.7 

46384.4 

47408. 1 

48433.8 

49461.5 

50491.1 

51522.6 

52555.9 

53590.9 

54627.6 
55666.0 


cal/mole °K 


4 1.3967 
46.2195 
49.0070 
49.0504 

5 1.0923 

5 2 .’7 2 2 8 

54.099 1 
55.2979 
56.3628 
57.3214 
58. 1933 

58.9928 

59.7310 

60.4167 

61.0570 

6 1.6577 

62.2236 

62.7588 

63.2668 

63.7503 

64.2120 

64.6538 
65.0776 
65.485 1 
65.8775 
66.2560 

66.6218 

66.9758 

67.3187 

67.6513 

67.9743 

68.2882 
68.5936 
68.8910 
69. 1807 
69.4632 

69.7389 

70.0080 

70.2709 

70.5279 

70.7793 

71.0252 

71.2659 

71.5017 

7 1.7326 
71.9590 

72.1810 
72.3988 
72.6124 
72.8222 
73.028 1 

73.2304 

73.4292 

73.6246 

73.8167 

74.0056 

74.1915 
74.3744 
74.5544 
74.7316 
74.906 1 


cal/mole 


o 

3446 . l 
7854.6 

12536.7 

12627.4 
1 7639.0 

22832.4 

28175.2 

33646.3 

39230.3 

44915.3 

50691.7 

56551.6 

62488.2 

68496.0 

74570.1 

80706. 1 

86900.4 

93149.8 

99451.3 

105802.3 

112200.6 

1 18644. 1 

125130.8 

131659.0 

138227.3 

144834. 1 

151478.1 

158158. 1 

164872.9 

171621.4 

178402.8 

185216.0 

192060.2 

198934.5 

205838.1 

212770.4 

219730.5 

226717.9 
, 233731.9 

240771.9 

247837.3 

254927.6 

262042.2 

269180.6 

276342.4 

283527.0 

290734.0 

297963.0 

305213.6 

312485.4 

319777.9 

327090.9 

334423.9 

341776.6 

349148.7 

356539.9 

363949.7 

371378.1 

373824.5 

386288.9 

393770.8 


'T> 

cal/mole 


- 2074. 7 
- 1381.2 
- 685.4 
0 

13.0 

723.2 

1454.3 


Formation from assigned 
reference elements 


Formation from 
gaseous atoms 


10582.6 
1 1465.5 

12354.2 

13248.6 

14148.6 

15054.2 

15965.3 

16881.9 

17803.9 

18731.3 

19664.0 
2060 1.8 

21544.7 

22492.6 

23445.4 

24402.7 

25364.7 

26331.0 

27301.5 

28276.2 

29254.7 

30237.0 

31222.9 

32212.3 

33205.0 

34200.9 

35199.9 

3620 1.8 

37206.5 

38213.9 

39223.9 

40236.4 

41251.3 

42268.5 

43288.0 

44309.6 

45333.3 

46359. 1 

47386.8 

48416.4 

49447.9 

50481. 1 

51516.1 

52552.8 

53591.2 


(A H?)f, 
cal/mole 


lo 9in K f 


AH ? , 
cal/mole 

lo 9|0 K 

- 1 17973.0 


- 1 18334.4 

253.4639 

- l 18753.5 

123.9789 

-1 19113.3 

81.2043 

-1 19119.7 

80.6659 

- 1 1 9445.4 

58.9449 

-1 1 9735.2 

45.8782 

- 1 19992.7 

37. 1469 

- 120222.4 

30.8976 

- 120429. 1 

26.2020 

- 120617 . 1 

22.5438 

- 120789.9 

19.6129 

- 120950.3 

17.21 16 

- 121100.1 

15.2079 

- 121241.1 

13.5105 

- 121374.2 

12.0539 

- 121500. 1 

10.7901 

- 121619.5 

9.6832 

- 121752.6 

8.7056 

- 121839.7 

7.8359 

- 121941.0 

7.0570 

- 122036.5 

6.3554 

- 122126.5 

5.7202 

-12221 1 . 1 

5 . 1423 

- 122290.3 

4.6143 

- 122364.4 

4. 1300 

- 122433.5 

3.6842 

- 122497.8 

3.2725 

- 122557.5 

2.8910 

- 122613.0 

2.5367 

- 122664.4 

2.2066 

- 122711.9 

1 . 8984 

- 122756.0 

1.6100 

- 122796.8 

1.3395 

- 122834.7 

1 .0853 

- 122869.8 

0.8461 

- 122902.6 

0.6204 

- 122933.2 

0.4072 

- 122962.0 

0.2055 

- 122989.0 

0.0143 

- 123014.7 

- 0.1671 

- 123039.2 

- 0.3394 

- 123062.7 

- 0.5034 

- 123085.4 

- 0.6596 

- 123107.5 

- 0.8085 

- 123129.2 

- 0.9507 

- 123150.5 

- 1.0867 

- 123171.6 

- 1.2167 

- 123192.6 

- 1.3412 

- 123213.7 

- 1.4605 

- 123234.9 

- 1.5750 

- 123256.3 

- 1.6850 

- 123277.9 

- 1.7906 

- 123299.8 

- 1.8922 

- 123322. 1 

- 1.9900 

- 123344.8 

- 2.0842 

- 123367.9 

- 2 . 1749 

- 123391.4 

- 2.2625 

- 123415.3 

- 2.3470 

- 123439.7 

- 2.4286 

- 123464.5 

- 2.5074 

- 123489.8 

- 2.5836 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(164) OH (gas); molecular weight, 17.008 


r. 

L p i 

"6’ 

cal/mole 

CO 

cal/mole 

"r- 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

cal/mole °K 

cal/mole °K 

cal/mole 


o 

AHf, 

cal/mole 

o 

iO 

o 

0 


0 


0 

7205.6 

9254. 9 


— 101360.0 


100 

7.5609 

655. 9 

35.8480 

2928.9 

7361.5 

9184. 6 

-19.4259 

-101728.4 

218.2554 

200 

7.2931 

1399. 3 

41.0123 

6803.2 

8604.9 

92 78. 7 

-9.3429 

-102039.2 

106.9662 

298. t 3 

7. 1439 

2106.8 

43.092/ 

10979.8 

9312.5 

9312.5 

-5.9987 

-102341.9 

70.2141 

300 

7.1421 

2120.1 

43.936a 

11061.0 

912a. 7 

9312.8 

-5.9567 

-102347.6 

69. 7515 

400 

7.0737 

2830. 3 

45.9811 

15361.9 

10036.2 

9320.9 

-4.2599 

-102651.9 

51.0872 

300 

7.0492 

3 5> J 6 . 3 

7 * b b b o 

20241.8 

10742.1 

9312.0 

-3.2417 

-102953.2 

39.8552 

600 

7. 03 10 

424 1.4 

46.8417 

2306 3 . 7 

1 144 7.0 

9289.3 

-2.5640 

-103251.5 

32.3452 

700 

7.0 806 

4943. 1 

49.9 3 1 1 

30003.7 

12153.7 

9255.9 

-2.0815 

-103545.4 

26.9655 

800 

7.1478 

3 b b 9 • b 

a J . 86 1 1 

35043.3 

12865.2 

9215.8 

-L.7210 

-103832.9 

22.9192 

900 

7.2312 

6378.4 

51.7270 

40176.4 

13564.0 

9172.0 

-1.4418 

-104112.0 

19.7635 

1000 

7.3299 

7106.4 

32.494a 

45388.1 

14312.0 

9 12 7. 1 

-1.2194 

-104381.0 

17.2323 

1100 

7.4372 

7844. 7 

8 3. 198 1 

50673.3 

15050.3 

9082.7 

-1.0387 

-104639.2 

15.1560 

1200 

7. 5476 

8593. 9 

3 3 . 3 3 0 J 

56026.0 

L 5 79 7.6 

9039.9 

-0.8886 

-104885.9 

13.4216 

1300 

7.6378 

9334.2 

a 4 . 4 3 8 a 

61441.8 

16559.8 

8999. 0 

-0.7622 

-105121.3 

11.9507 

1400 

7 . 76^4 

10125.4 

33.0299 

66916.5 

17131.0 

8960. 1 

-0.6546 

-105345.5 

10.6871 

1300 

7.8662 

109O6* 9 

55.3691 

7 2 445 • 1 

18112.6 

8922. 7 

-0.5615 

-105559.0 

9.5897 

1600 

7.9622 

11698.4 

56.0798 

78029.4 

18904.0 

8887.0 

-0.4803 

-105762.5 

8.6276 

1700 

8.0320 

12499.2 

b 6 • b b 5 3 

8 3661 .8 

19704.8 

8852.8 

-0.4090 

-105956.6 

7.7771 

1800 

B • l i 0 t> 

13308. 6 

37.0279 

8 9 34 L .7 

20514.2 

8819.8 

-0.3459 

-106141.9 

7.0197 

1900 

6.21 12 

14126.0 

5 7.4699 

95066.7 

21131.7 

8786.9 

-0.2896 

-106319. 1 

6.3409 

2000 

6. 2692 

14931. 0 

57.8930 

100835.0 

22156.7 

8 754. 4 

-0.2393 

—106488 . 7 

5.7289 

2 100 

8.3519 

13782. 9 

58.2989 

106644.8 

22988.6 

8721.6 

-0. 1938 

-106651.4 

5.1744 

2200 

0.4137 

1662 1. 2 

58.688 J 

112494.3 

23826.9 

8688.7 

-0. 1527 

-106807.7 

4.6696 

2300 

8.4711 

17465.5 

59.0641 

1 18382.0 

24671.2 

8654.9 

-0. 1150 

-106958.2 

4.2079 

2400 

8.5243 

18313. 3 

59.4258 

124306.6 

25521.0 

0620.5 

-0.0810 

-107103.2 

3.7842 

2300 

8.9739 

19170. 3 

59.774 a 

130266.8 

26375.9 

8585.2 

-0.0496 

-107243.3 

3.3939 

2600 

8.6201 

20030. 0 

60.1120 

136261.2 

27235.6 

8548.6 

-0.0209 

-107378.9 

3.0331 

2700 

8.6633 

20894. 1 

60.4381 

142288.8 

28099.8 

8511.0 

0.0058 

-107510.4 

2.6986 

2800 

8. 703 7 

21762.5 

60.7539 

146348.5 

28968.2 

8471.9 

0.0302 

-107638.0 

2.3876 

2900 

6.7416 

22634.8 

6 1 * ObOO 

154439.3 

29840.4 

8431. 5 

0.0530 

-107762.2 

2.0978 

3000 

13. 7772 

23310. 8 

61.3570 

160560.2 

30 7 1 b . 5 

8 389. 5 

0.0742 

-107883.1 

1.8269 

3100 

b. 8108 

24390. 2 

61.645 3 

166710.4 

31593.8 

8345. 6 

0.0938 

-108001.3 

1.5733 

3200 

8.8426 

252 72.9 

61.9256 

172889.0 

42476.5 

8300. 1 

0. 1122 

-108116.8 

1.3352 

3300 

8 . 8726 

26139.6 

62.198 1 

179095.2 

3 3364 . 3 

8253. 5 

0. 1293 

-108229.9 

1.1113 

3400 

8.9010 

27047. 3 

6 2. 4b 3 3 

185328.4 

3425 1.0 

8204.5 

0. 1453 

-108340.9 

0. 9004 

3300 

8.9281 

27938.8 

62. 7219 

191587.7 

35144.5 

8153.4 

0. 1603 

-108449.9 

0. 7014 

3600 

8.9539 

28833. 0 

62.9730 

197872.6 

36038.6 

8101.3 

0. 1745 

-108557.2 

0.5132 

3700 

8.9785 

29729. 6 

63.2194 

204182.2 

36935.3 

8047.6 

0. 1877 

- L 08662 . 9 

0.3350 

3800 

9.0020 

30628. b 

u 3 . 4 3 9 2 

210516.2 

37834.3 

7991. 1 

0.2002 

-108767.2 

0. 1660 

3900 

9.0243 

31529. 9 

63.693 3 

216873.9 

38735.6 

7934.1 

0.2117 

-100870.3 

0.0055 

4000 

9. 0462 

32433.4 

63.9220 

223254.7 

39639. 1 

7874.9 

0.2230 

-108972.1 

-0.1471 

4100 

9. 06 70 

33 3 39. 1 

64. 1437 

229658. 1 

40544.8 

7814.8 

0.2333 

-109073.0 

-0.2923 

4200 

9.0670 

34246. 8 

64.3644 

236083. 7 

41452.5 

7752.4 

0.2434 

— L09172.9 

-0.4308 

4300 

9. 1063 

38186.3 

64.3784 

242530 .8 

42362.1 

7688.8 

0.2527 

-L09272. 1 

-0.5630 

4400 

9. 1250 

36068. 1 

6 4# 78 8 0 

248999.2 

43273.7 

7623. 1 

0.2616 

-109370.5 

-0. 6893 

4800 

9. 1430 

3696 1.5 

64.99 3 3 

255488.2 

44187.2 

7556.6 

0.2699 

-109468.2 

-0.8 100 

4600 

9. 1603 

37896. 7 

63. 1944 

261997.7 

45102.3 

7488.2 

0.2778 

-109565.4 

-0.9257 

4700 

9. 1775 

388 1 3.5 

6 8.391b 

268527.0 

46019.2 

7418.2 

0.2853 

-109662.2 

-1.0365 

4800 

9 . 1940 

39732. 1 

65. 5850 

275075.9 

46937.7 

7346. 3 

0.2925 

-109758.4 

-1.1427 

4900 

9.2100 

40682.2 

65.7747 

281643.9 

4785 7.9 

7273.0 

0.2992 

-109854.3 

-1.2448 

3000 

9 . 2236 

41574. 1 

6 3 . 9b 1 0 

288230.8 

48779. 7 

7198.9 

0.3057 

-109949.7 

-1.3428 

3100 

9.2421 

42497. 6 

66. 1439 

294836.2 

49703.2 

7123.2 

0.3119 

-110044.6 

-1.4371 

3200 

9. 25 74 

43422. 5 

66.3235 

301459.6 

50628.2 

7046. 2 

0.3177 

-110139.3 

-1.5278 

9300 

9. 2 723 

44349. 1 

o6.300u 

308100.7 

01554.8 

6967. 7 

0.3231 

-110233.5 

-1.6152 

3400 

9.28 74 

43277. 1 

66.6734 

314759.4 

52482.7 

6888.0 

0.3286 

-1 10327.6 

-1.6994 

3900 

9.3020 

46206. 3 

66.8440 

321435.4 

53412. 1 

6806. 7 

0. 3335 

-1 10421.3 

-1.7806 

3600 

9 . 316^ 

47137.4 

67.0117 

328126.2 

54343# 1 

6 724.5 

0.3384 

-110514.7 

-1.8590 

3 700 

9.3305 

48069. 8 

67.1767 

334837.6 

55275.4 

664 1 • 4 

0.3429 

-l 10607. 7 

-1.9347 

3600 

9 • 3 4'f b 

49003. 6 

67.3391 

341563.4 

56209.2 

6556.9 

0.3472 

-110700.4 

-2.0078 

3900 

9.3583 

49938. 6 

67.4990 

348305.4 

57144.3 

64 70. 9 

0.3515 

-1 10793.0 

-2.0785 

6000 

9.3719 

308 75.2 

67.6564 

355063.1 

58080.9 

6364.3 

0.3553 

-1 10885.1 

-2. 1470 
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TABLE III. - 
(165) P 


Continued. THERMODYNAMIC PROPERTIES 
(gas) j molecular weight, 30.975 


T, 

°K 

r° 
c p > 

cal/mole °K 

H T ~ H 0' 
col/mole 

co 

■v, 

cal/mole °K 

-(Ff-Hfi), 

cal/mole 

H T' 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) f , 
col/mole 

lo 9 io K f 

A Hf, 
cal/mole 

o 

iQ 

o 

c 


c 


C 


7498 l.C 


0 


ICC 

4.9661 

456.6 

33.5527 

2858.5 


65264.7 

-158. 1C9 7 

0 

0 

2CC 

4.9681 

953. 6 

36.5963 

64C5.6 


7 5 2 2 C . 5 

-75.8216 

0 

0 

2 S t . 1 5 

4. 96 El. 

1451.2 

38 .98CC 

1C 14C.6 

7516C.C 

75 ISC. C 

-4 8. 7684 

0 

0 

3 C C 

4.9681 

1 4 5 C . 4 

29.0107 

10212.8 

75189.2 

75178.7 

-48.4285 

0 

0 

CI4CC 

4.5681 

1967.2 

4 C . 44 C C 

14188.7 

75686 . C 

74902.4 

-34. 7687 

0 

0 

5 C C 

4.9£ El 

2484.1 

4 1 .5486 

1829C.2 

76162.8 

74 7 75 . C 

-26.5505 

0 

0 

6CC 

4 .56 8 1 

296C.9 

42.4544 

2245 1 . 7 

76679.6 

74647.6 

-21.1478 

0 

0 

7CC 

4 . 9 6 S 2 

3477.7 

43 . 22 C 2 

26776.5 

77176.4 

7452C.2 

-17.2666 

0 

0 

ecc 

4. 9662 

3974.5 

42.8836 

31132.4 

77673.3 

74352.8 

-14.361C 

0 

0 

9CC 

4.96 82 

4471.2 

44.4688 

35550.6 

78 1 7 C . 1 

74265.4 

- 12. 1C49 

0 

0 

lCCC 

4 . 9 £ 6 3 

4968.2 

44.5922 

4C024 . 1 

78666.9 

74138.1 

- 10. 3C30 

0 

0 

1 ICC 

4.9665 

5465. C 

45.4658 

44547.4 

79163.7 

74 0 1 C . 7 

-8. 8314 

0 

0 

1 2 C C 

4.9693 

596 1 .9 

45. 8981 

45 115.9 

7966C. 6 

73883.4 

-7.6071 

0 

0 

1 20C 

4.97C8 

6458.9 

46.2959 

53 725.9 

6C157.6 

73756.2 

-6.5729 

0 

0 

1400 

4.9729 

£956.1 

46 .664 4 

58374.1 

8C654 .8 

73625.2 

-5.688C 

0 

0 

1 5 C C 

4 . 9 7 9 C 

7453.7 

47.0071 

6 JC57.9 

81152.5 

735C2.6 

-4.9224 

0 

0 

lfcCC 

4 . 9 E 7 C 

7952.0 

47,3292 

67774.9 

6165C.7 

I 3376 . 7 

-4.2537 

0 

0 

1 7 C C 

4. 99 E7 

8451.2 

47.622C 

72523 . 1 

c 2 1 5 C . C 

73251.7 

-3 - 6646 

0 

0 

i ecc 

5.0147 

8951.9 

47.9181 

773CC.8 

8 7 6 6 C • 6 

73128.2 

-3.1419 

0 

0 

iscc 

5.C256 

9454.3 

48.1858 

821 C6 .3 

82153.1 

73CC6 . 4 

-2. 675C 

0 

0 

2CCC 

5.C619 

9959 . 2 

48.4487 

86538.3 

8 3 6 5 7 . 5 

72887.1 

-2.2555 

0 

0 

? ICC 

5.C939 

10466.9 

48.6565 

51795.6 

64165.7 

727 7C. 6 

- 1.8765 

0 

0 

22CC 

5.1317 

10978. 1 

48.9342 

96677.3 

84676.9 

72657.7 

- 1.5326 

0 

0 

23CC 

5.1753 

11493.5 

45.1632 

1C1582.2 

85192.2 

72548.8 

-1.2190 

0 

0 

2 4 C C 

5.2246 

120 1 3. 4 

45.3846 

1C65C5.7 

85712.1 

72444. 5 

-0.9320 

0 

0 

2 5 C C 

5.2792 

12538.5 

49 . 599C 

1 1 1458.9 

86237*3 

72345. 5 

-C.6683 

0 

0 

26 >. C 

5.3287 

1 3 C 6 9 . 4 

45 .8C72 

116429.3 

86766.1 



0 

0 

2 7 C C 

5. 4C28 

13606. 4 

5C.CC99 

121420.2 

873C5 .2 



0 

0 

2 EC C 

5 . 4 7 C 9 

14150.1 

5C.2C76 

126421. 1 

87848.8 



0 

0 

2 9 C C 

5.5424 

147CC. 7 

5 C .4 C C 8 

131461.5 

88399.5 



0 

0 

3CCC 

5. 6 1 67 

15258.7 

5C .5895 

1 365 1 1 . 1 

8895 7.4 



0 

0 

3 1 C C 

5.6532 

15824.2 

5C . 7753 

141579.4 

85522.9 



0 

0 

3 2C0 

5.7716 

16397.4 

5C.5573 

146666. C 

5CC56. 1 



0 

0 

22CC 

5 . 8 5 CS 

16978. 5 

51.1361 

15 177C.7 

5C677.3 



0 

0 

3 4 C C 

5.93CE 

17567.6 

51.312C 

156853.2 

91266.3 



0 

0 

3 5 C C 

£ . C 1 C £ 

iei£4.7 

51.4851 

162C33.C 

518 6 3.4 



0 

0 

36CC 

6. CE99 

13769. 7 

51.6555 

16715C.1 

52468.4 



0 

0 

3 7 C C 

6.1683 

19362.6 

51.8234 

172364. 1 

5 3 C 8 1 . 4 



0 

0 

3ECC 

6.2452 

2CCC3 . 3 

51.5885 

177554.7 

92702.1 



0 

0 

35CC 

6.22C4 

2C63 1.6 

52.1521 

182761 .8 

S433C .3 



0 

0 

4CCC 

6.3934 

21267. 3 

52.3131 

187985.1 

94966.1 



0 

0 

4 ICC 

6.46 4C 

2191C.2 

52.4716 

192224.3 

5 5 6 C 6 . 9 



0 

0 

42CC 

6.5219 

22560 .C 

52 .62e4 

156475.3 

56258.8 



0 

0 

4 3 C C 

6 . 5 9 7 C 

23216.5 

52.7829 

2C3745.9 

56515.2 



0 

0 

4 4 C C 

fc . 6 5 E 9 

23879.3 

£2.9352 

2C9C35.9 

97578.1 



0 

0 

4 5 C C 

6.7177 

24548.2 

53 . C856 

214326.5 

58246.9 



0 

0 

4 1 C C 

6.7731 

25222.7 

53 . 2238 

219652.9 

98921.5 



0 

0 

4 7 C C 

6.8252 

259C2.7 

5 2 . 38C 1 

224983.6 

99601.4 



0 

0 

4ECC 

6 .87 if, 

26567.7 

53.5242 

23C328.8 

100286 .4 



0 

0 

4SCC 

6. 9 1 E9 

27277 . 2 

52.6665 

235668.4 

1CC976.1 



0 

0 

tccc 

6.96C6 

27971 . 3 

5 2 . 8C6 7 

24 1 C6 2 . 1 

1C167C. 1 



0 

0 

5 ICC 

6 . 9 5 f P 

28669.3 

52.9445 

246445.7 

1C2368.1 



0 

0 

52C C 

7.C237 

29371.0 

54 . C81 1 

251851.0 

LC3C6S . 7 



0 

0 

53CC 

7 . C 6 5 2 

30075.9 

54.2154 

25/265.8 

1C3774.7 



0 

0 

5 4 C C 

7.C926 

3C763.9 

54.3478 

2 £ 2 £ 5 4 . C 

1C4482 . 7 



0 

0 

5 5 C C 

7.1153 

31454.6 

54 .4782 

266135.3 

105153.3 



0 

0 

56 CC 

7. 14 C5 

222C7.6 

54.6066 

2 72569.6 

1C59C6.3 



0 

0 

.9 7 C 0 

7 . 1 £ C 1 

32922.6 

54.7332 

279C56.6 

1C6621.4 



0 

0 

58C0 

7 « 1765 

33639. 5 

54.8575 

284536 . 1 

1C733E.2 



0 

0 

59CC 

7. 15C3 

34357.9 

54 • 58C 7 

25CC28 . 1 

lcfcC 56.6 



0 

0 

£ C C C 

7.2C15 

35077.5 

55. 1C1 6 

295522.2 

1 C 8 7 7 6 . 2 



0 

0 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
P, 317.30° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(166) P (crystal IV, crystal III, liquid); molecular weight, 30.975 


7 ; 

°K 

So. 

cal/mole °K 

h t~ h o° 

col/moie 

CO 

> 

cal/mole °K 

cal/mole 

H T' 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf) f> 
cal/mole 

o 

lO 

o 

A Hf, 
cal/mole 

log to K 

0 


0 

0 

0 

-1282. 3 

0 


-74981.0 



IOC 

3.281 

213.2 

4.390 

225.8 

-1069.1 

0 

0 

-75264.7 

158.1097 

20C 

5.041 

754. 2 

7.841 

814.0 

-528.1 

0 

0 

-75220.5 

75.8216 

290.15 

5.694 

1282.3 

9.981 

1693.5 

0 

0 

0 

-75180.0 

48.7684 

300 

5.705 

1292.8 

10.016 

1712.0 

10.5 

0 

0 

-75178.7 

48.4285 

b 3 1 7. 30 

5.798 

1392.3 

10.338 

1887.9 

110.0 

0 

0 

-80706.6 

44.4340 

317. 30 

6.242 

1549.7 

10.834 

1887.9 

267.4 

0 

0 

-73540.2 

44.4340 

AGO 

6.242 

2065.9 

12.2797 

2846.0 

783.6 

0 

0 

-74902.4 

34.7687 

500 

6.242 

2690. 1 

13. 6726 

4146.2 

1407.8 

0 

0 

-74775.0 

26.5905 

600 

6.242 

3314. 3 

14.8107 

5572.1 

2032.0 

0 

0 

-74647.6 

21.1478 

700 

6.242 

3938. 5 

15.7729 

7 102. 5 

2656.2 

0 

0 

-74520.2 

17.2668 

800 

6.242 

4562.7 

16.6064 

8722.4 

3280.4 

0 

0 

-74392.8 

14.3610 

900 

6. 242 

5186.9 

17.3416 

10420.5 

3904.6 

0 

0 

-74265.4 

12.1049 

1000 

6.242 

5811.1 

17.9992 

12188.1 

4528. 8 

0 

0 

-74138.1 

10.3030 

1100 

6.242 

6435.3 

18.5942 

14018.2 

5153.0 

0 

0 

-74010.7 

8.8314 

1200 

6.242 

7059.5 

19. 1373 

15905.2 

5777.2 

0 

0 

-73883.4 

7.6071 

1300 

6.242 

7683.7 

19.6369 

17844.2 

6401.4 

0 

0 

-73756.2 

6.5729 

1400 

6.242 

8307.9 

20.0995 

19831.4 

7025.6 

0 

0 

-73629. 2 

5.6880 

1500 

6.242 

8932.1 

20. 5301 

21863. 1 

7649.8 

0 

0 

-73502.6 

4.9224 

1600 

6.242 

9556.3 

20.9330 

23936. 5 

8274.0 

0 

0 

-73376.7 

4.2537 

1700 

6.242 

101 80.5 

21. 3114 

26048.9 

8898.2 

0 

0 

-73251.7 

3.6646 

1800 

6.242 

10804.7 

21.6682 

28198.0 

9522.4 

0 

0 

-73128.2 

3.1419 

1900 

6.242 

11428.9 

22.0057 

30381.9 

10146.6 

0 

0 

-73006.4 

2.6750 

2000 

6.242 

12053.1 

22.3259 

32598.6 

10770.8 

0 

0 

-72 887.1 

2.2555 

2 1 CO 

6.242 

12677.3 

22.6304 

34846.5 

11395.0 

0 

0 

-72770.6 

1.8765 

2200 

6.242 

13301.5 

22.9208 

37124.2 

12019.2 

0 

0 

-72657.6 

1.5326 

2300 

6.242 

13925. 7 

23.1983 

39430.2 

12643.4 

0 

0 

-72548.8 

1.2190 

2400 

6.242 

14549.9 

23.4639 

41763.4 

13267.6 

0 

0 

-72444.5 

0.9320 

2500 

6.242 

15174. 1 

23.7187 

44122.7 

13891,8 

0 

0 

-72345.5 

0.6683 


a H% refers to crystal H state. 
b Melting point. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(167) P 2 (gas); molecular weight, 61.950 


T, 

°K 

r° 

cal/mole °K 

h t~ h 0> 

cal/mole 

C° 

* T ' 

cal/mole °K 

cal/mole 

H T> 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) f , 
cal/mole 

log IQ Kf 

A Hf, 
cal/mole 

o 

iQ 

o 

ij 



0 


0 

31317.5 

33862.1 


-116080.0 


1 cu 

6.9601 

695.3 

44.2777 

37 32.4 

32012.8 

34151.0 

-66.8758 

-1 163 78. 3 

249.3436 

200 

7. 1946 

1399.5 

49. 1494 

8430.4 

3271 7.0 

33773.2 

-29. 5899 

-1 16667.3 

122.0533 

29 ii.lt> 

7.6561 

2128.2 

52 . 1076 

1 3407.7 

33445.7 

33445.7 

-1 7.4901 

-116914.3 

80 • 04b 6 

300 

7. 6645 

2142.3 

52.1550 

13504.2 

33459.8 

334 36. 8 

-17.3399 

-116918.5 

79.5182 

a 40G 

8.0493 

2929.2 

54 . 41 5y 

1.3837.2 

34246.6 

326 79.4 

-11.3295 

-1 1 7125 .4 

58.2078 

500 

•3.3105 

3748.0 

56.2420 

24373. 0 

36 065 .3 

32249. 8 

-7. 7806 

-117300.1 

45.4005 

6CC 

8.4851 

4588.4 

57. 773 7 

30075.8 

35905.9 

31841.8 

-5 . 4454 

-1 17453.4 

36. 8502 

7 CO 

8.6C49 

5443.2 

59.0912 

35920.6 

36/60.7 

31448.2 

-3.7983 

-117592.2 

3C . 7353 

800 

8.6902 

6308.2 

6G.246 1 

41888.7 

37625.7 

31064 . 8 

-2.5/83 

-117720.8 

26.1438 

900 

8.7532 

7180.5 

61.2735 

47965.6 

38498. 0 

3 06 83*8 

-1.6403 

-1 1 7842 . 1 

22 .5689 

1000 

8.8012 

8058.4 

62.1983 

54140.0 

39375.9 

3 U 3 1 8 . 2 

-0.9000 

-1 17957.9 

19.7061 

1 100 

8.8390 

8940. 5 

63.0390 

60402.5 

4025 7.9 

29951 . 9 

-0.3012 

-118069.5 

17.3615 

1200 

8.8695 

9825.9 

63.8095 

66745.4 

41143.4 

29586.9 

0.1918 

-1 18177.8 

15.4059 

1 3\jG 

8.8948 

10714.2 

64.5204 

73162.4 

42031 . 7 

29228.8 

0. 6038 

-113283.6 

13. 7496 

1400 

8.9161 

11604.3 

65.1804 

79647.8 

42922.2 

26871.0 

0.9 52 7 

-1 18 38 7.4 

12.3287 

1 50 C 

8.9345 

12497. 3 

65.7962 

86197. 0 

43814.8 

28515.1 

1.2513 

-118490. 1 

1 1 .0961 

16 uC 

8. 9506 

13391.6 

66.3734 

92805.8 

44709.1 

28161.0 

1. 5094 

-118592.4 

10.0167 

1 70C 

8.9650 

14287.4 

66.9164 

99470.5 

45604.9 

27808.4 

1. 7343 

-118695.1 

9.0635 

1800 

8.9780 

15184. 5 

67.4292 

106 188.1 

46502.0 

27457.1 

1.9316 

-l 18 799.2 

3.2154 

1 90C 

8.9898 

16082.9 

67.9150 

112955.5 

47400. 4 

2/107.1 

2. 1060 

-118905.7 

7.4560 

2000 

9.0C07 

16982.5 

68.3764 

119 770.2 

48300.0 

26758. 3 

2.2609 

-119015.9 

6.7718 

2100 

9. 0109 

17803.0 

66.8157 

126630.0 

49200.5 

26410.5 

2.3992 

-119130.8 

6.1523 

2210 

9.0205 

16784.6 

69.2352 

133532.7 

56102.1 

26063.6 

2.5234 

-119251.7 

5.5885 

2300 

9.0295 

19687.1 

69.6363 

140476.4 

51004.6 

2571 7. 7 

2.6352 

-119379.8 

5.0732 

2400 

9. 0382 

20590.5 

70.0208 

147459. 4 

51908.0 

25372.7 

2. 7363 

-119516.3 

4.6003 

2 5C0 

9.0464 

21494. 7 

70.3899 

154480. 1 

52812.2 

25028.6 

2.8281 

-119662.3 

4.1647 

2600 

9.0544 

22399.8 

70.7449 

161536.9 

53717.3 



-119819.0 

3.7621 

2700 

9.0620 

23305.6 

71.0868 

163628.6 

54623.1 



-119987.3 

3.3888 

2 8C0 

9. 0695 

24212.2 

7 1.4165 

175753.9 

55529.7 



-120168.0 

3.041 7 

29CC 

9.0768 

25119.5 

71. 7348 

162911.5 

56437.0 



-120362.0 

2.7181 

3000 

9.0839 

26027.5 

72.0427 

190100.5 

57345.0 



-120569.8 

2.4155 

31C0 

9.0909 

26936.3 

7 2.340 7 

197319.8 

58253.8 



-120792.0 

2.1319 

32 CO 

9.0978 

27845.7 

72.6294 

204568.3 

59163.2 



-12 1029. 1 

1.8655 

3300 

9. 1 C46 

28755.3 

72.9095 

211845.3 

60073.3 



-121281.2 

1.6148 

3400 

9.1113 

29666.6 

73. 1813 

219150.0 

6C984. 1 



-121548.6 

1.3783 

3500 

9.1100 

30578. 1 

7 3. 4456 

226481.4 

61895.6 



-1 2183 l. 2 

1.1548 

3600 

9. 1248 

31490.2 

73.7025 

233838.8 

7.2 80 7.7 



-122129.2 

0.9433 

3700 

9.1315 

32403. 1 

73. 952 6 

241221.6 

63720.5 



-122442. 2 

0.7427 

3800 

9.1383 

33316.5 

74. 1962 

248629. 1 

64634.0 



-122. 7 70.1 

0.5521 

3900 

9. 1452 

34230.7 

74.433 7 

256060.7 

65548.2 



-123112.5 

G. 3703 

4000 

9.1522 

35145.6 

74.6653 

263515.7 

66463 . 1 



-123469.0 

0.1981 

4100 

9.1593 

36061.2 

74. 891 4 

270993.6 

67378.7 



-123839.2 

0.0333 

4200 

9. 1666 

36977.5 

75.1122 

2 73493 .8 

68294.9 



-124222. 6 

-0.1241 

4300 

9. 1742 

37894. 5 

75.3280 

286015.8 

692 12 .0 



-124618.5 

-0.2747 

4400 

9. 1820 

38812.3 

75.5390 

293559.2 

70129.8 



-125026.3 

-0.4188 

4 5 00 

9. 1900 

39730.9 

75. 7454 

301123.5 

7 1048.4 



-125445.4 

-0.5571 

4600 

9. 1934 

40650.3 

75.9475 

306708 . 1 

71967.8 



-125875.2 

-0. 6897 

4700 

9.2072 

41570. 6 

76.1454 

3 16312. 8 

72888.1 



-126314.8 

-G.8172 

4800 

9.2163 

42491.8 

76.3393 

323937.1 

73809.3 



-126763.5 

-0.9397 

4900 

9.2259 

434 13.9 

76.5295 

331580.6 

74731 .4 



-127220. 3 

-1.0577 

5000 

9.2359 

44336.9 

76 .7160 

339242.9 

75654.4 



-127685. 7 

-1. 1714 

5 100 

9.2464 

45261 . 1 

76.8990 

346923.6 

76578.5 



-128157.6 

-1.2811 

5200 

9.2574 

46186.2 

77.0786 

354622.6 

7 750 3.7 



-123635. 7 

-1.3869 

5 30G 

9.2690 

47112.6 

77.2551 

362339. 3 

78430.1 



-129119.3 

-1.4891 

5400 

9.2812 

48040.1 

77. 4284 

37 .073. 5 

79357.6 



— 1 2 96 G 7 . 7 

-1.5878 

5 500 

9.2940 

48968.8 

77.5989 

377824.9 

80286. 3 



-130100. 3 

-1 .6834 

5600 

9. 3074 

49898.9 

77.7664 

385593. 1 

61216.4 



-130596.2 

-1. 7759 

5 70C 

9.3215 

50830.3 

77.9313 

39 3378.1 

82147.8 



-131094.9 

-1 . 8654 

5800 

9.3362 

51763.2 

78.0935 

401 1 79.3 

83080. 7 



-131595.8 

-1.9523 

5900 

9.3517 

52697.6 

76.2533 

408996.7 

.34015.1 



-132098.1 

-2.0365 

6000 

9.3678 

53633.6 

73.4106 

4 16829.9 

84 951.0 



-132601.4 

-2.1182 


a A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
P, 317.30° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(168) P4 (gas)} molecular weight, 123.900 


r, 

°K 

So, 

cal/mole °K 

UO _ Uo 

M T m O' 
cal/mole 

9° 

^T' 

cai/mole °K 

-{Ff-HQ, 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

1 0 g 1 0 K f 

A Hf, 
cal/mole 

log io K 

{•, 










100 

8. 8938 

811.4 

53. 4889 

4537.5 

i C< , „ 1 

11473.6 

1575C.C 

-26.5680 

-284132.9 

-285308.7 

605.8708 

2 GO 

13.2S39 

1922.9 

61.0131 

10279.7 

12585.0 

14697.4 

-9.5803 

-286184.5 

293.7060 

298.1 5 

16.0516 

3377.9 

66.8954 

16567.0 

14040.0 

14040.0 

-4. 3968 

-286680.0 

190.6766 

30 0 

16.0878 

3407.6 

66.9948 

16690.8 

14069.7 

14027.7 

-4.3333 

-286687.0 

l 89.3808 

a 400 

17.5100 

5095.2 

71.8398 

23640.8 

15757.3 

12622.7 

-1.9310 

-286986.7 

137.1436 

5C0 

18. 2811 

6888 . 3 

75.838C 

31030.6 

1 7550.5 

11919.1 

-0. 5880 

-287180.8 

105.7742 

6co 

18.7352 

8741.0 

79.2145 

38787. 7 

19403.1 

11275.0 

0. 2579 

-287315.4 

84. 8492 

7 CO 

19.0221 

10629. 9 

82.1257 

46858.1 

21292.0 

10667.1 

0.8295 

-287413.8 

69.8967 

too 

19.2139 

12542.3 

84.6791 

55201.0 

23204 .4 

10082.7 

1.2348 

-287488.6 

58.6790 

9 0 0 

19. 3479 

14470. 8 

86.9503 

63784. 5 

25132.9 

9514.3 

1.5325 

-287547.4 

49.9520 

1000 

19.4452 

16410.7 

88.9941 

7258 3. 5 

27072.8 

8957. 4 

1.7570 

-287594.8 

42.9692 

1 100 

19.5178 

18359. 0 

90.8510 

81577. 1 

29021.1 

8408. 9 

1.9297 

-287633.8 

37.2551 

1200 

19.5735 

20313.7 

92.5518 

90748.5 

30975.8 

7866.8 

2.0645 

-2 87666 .7 

32.4928 

1 3CC 

19.6171 

22273.3 

94. 1203 

1 0 c08 3 • 1 

32935.4 

7329. 6 

2. 1711 

-2 876 95.0. 

28.4627 

1 4CC 

19.6519 

24236.8 

95.5754 

109568.8 

34898.9 

6796.4 

2. 2560 

-287720.4 

25.0080 

15uG 

19. 6800 

26203. 5 

96.9322 

119194.9 

36865 .6 

6266.2 

2.3240 

-287744.3 

22.0136 

1600 

19.7031 

28172.6 

98.2031 

128952.3 

38834. 8 

5738.6 

2.3787 

-287768.2 

19.3934 

17 00 

19.7223 

30143. 9 

99.3982 

138833.0 

40806.1 

5213.1 

2.4227 

-287793. 9 

17.0812 

1 800 

19.7384 

32117.0 

100.5260 

148829.7 

42779. 1 

4689.4 

2.4581 

-2 87823.3 

15.0257 

1900 

19. 7521 

34091.5 

101. 5935 

158936.2 

44753.7 

4167.1 

2.4865 

-287858.7 

13.1864 

20 v-0 

19.7637 

36067.3 

102.607C 

169146. 7 

46729.5 

3646.1 

2. 5089 

-287902.2 

11.5308 

2100 

19.7738 

38044.2 

103.5715 

179456.0 

48706.4 

3126.2 

2.5266 

-287956.3 

10.0326 

2200 

19.7825 

40022.1 

104. 491 6 

189889. 5 

50684.2 

2607.2 

2.5402 

-288023.4 

8.6704 

2300 

19.7902 

42000.7 

105.3712 

200352.9 

52662.8 

2089. 1 

2.5503 

-288106.0 

7.4262 

2 AGO 

19.7969 

43980. 1 

106.2136 

210932.5 

54642.2 

1571.6 

2. 5576 

-288206.4 

6.2854 

2 300 

19.8028 

45960. 1 

107.0218 

221594. 5 

56622.2 

1054.8 

2.5624 

-288327.0 

5.2355 

2600 

19.8080 

47940.6 

107. 7986 

232335.8 

58602.7 



-288469.9 

4.2659 

2700 

19.8127 

49921.6 

10 8.546 3 

243153.3 

60583.8 



-288637.0 

3.3676 

2800 

19.8169 

51903.1 

109.2669 

254044. 1 

62565.3 



-288830. 1 

2.5329 

2900 

19.8207 

53885.0 

109.9623 

265005.8 

64547. 1 



-289050.3 

1 • 7553 

3 000 

19.8241 

55867.2 

110.6344 

276035.8 

66529.4 



-289300. 3 

1.0289 

3100 

19.8271 

57849.8 

111.2844 

28 1 131.9 

68511.9 



-289579.7 

0.3488 

3200 

19.8299 

59832 . 7 

111.9140 

298292.0 

70494.8 



-289889.8 

-0.2895 

3300 

19.8325 

61815.8 

112.5242 

309514.1 

72477.9 



-290231.1 

-0.8898 

3400 

19.8348 

63799. 1 

113.1163 

320796.3 

74461 .3 



-290604.1 

-l. 4554 

3 5C0 

19.8369 

65782. 7 

113.6913 

332136.8 

76444.9 



-291008.8 

-1.9895 

3600 

19. 8389 

67766.5 

114.2501 

343534.0 

78428.6 



-291445. 1 

-2.4946 

3700 

19.3407 

69750.5 

114.7937 

354986.3 

80412.6 



-291912.8 

-2.9731 

3 800 

19.8423 

71734.6 

115. 3229 

366492.2 

82396.8 



-292411.4 

-3.4273 

3900 

19.8438 

73719.0 

115. 8383 

378050.4 

84381. 1 



-292940.3 

-3.8588 

4000 

19.8453 

75 7 C 3. 4 

116.3407 

389659.5 

86365.5 



-293498. 7 

-4. 2696 

4100 

19.8466 

77688.0 

116. 8308 

401318. 1 

88350. 1 



-294085.6 

-4.6611 

42C0 

19.8478 

79672.7 

117.3090 

41 3025.2 

90334.8 



-294700. 2 

-5 .0347 

4 300 

19.8439 

81657.6 

117.7761 

424779.6 

92319.7 



-295341.2 

-5. 3917 

4400 

19.8500 

83642.5 

1 18 . 2324 

436580. 1 

94304.6 



-296007.6 

-5.7332 

4 500 

19.8510 

85627.6 

118.6785 

448425.7 

96289.7 



-296698.0 

-6.0603 

4 600 

19.8519 

87612.7 

119.1148 

460315.5 

982 74.8 



-297411.1 

-6.3739 

4700 

19.8528 

89597.9 

119. 5418 

472248.4 

100260. 1 



-298145.6 

-6.6749 

4800 

19.8536 

91 583.3 

119.9597 

484223. 5 

102245.4 



-298900. 2 

-6.9641 

49C0 

19.8544 

93568.7 

120.3691 

496240.0 

104230.8 



-299673. 5 

-7.2422 

5000 

19,8551 

95 5 54 • 1 

120.770 2 

508297 . 1 

1062 16.3 



-300464.0 

-7.5098 

3 1 CO 

19.8558 

97539.7 

121.1634 

520393.8 

108201.8 



-301270.4 

-7.7677 

5 200 

19.8564 

99525.3 

12 1.5490 

532529.5 

110187.4 



-302091.4 

-8.0163 

6 300 

19.8570 

101511.0 

121.9272 

544703.4 

1121 73.1 



-302925.7 

-8. 2561 

54CC 

19.8576 

103496.7 

122.2984 

556914. 7 

114158.8 



-303771.8 

-8.4878 

5 5 CO 

19.8581 

105482 . 5 

122.6628 

569162.8 

1 16144.6 



-304628. 6 

-8.7116 

5600 

19.8586 

107468.3 

123 . 0206 

581447.0 

118130.4 



-305494.8 

-8.9281 

5700 

19. 8591 

109454.2 

123. 3721 

593766.7 

120116. 3 



-306369.2 

-9. 1375 

5 8CG 

19 .8596 

111440.1 

123. 71 75 

606121.3 

122102. 3 



-307250. 7 

-9.3403 

5900 

19. 8600 

113426. 1 

124 . 057 C 

618510.0 

124088.2 



-308138.1 

-9.5368 

600 0 

19.8604 

115 412. 1 

124. 3908 

630932.4 

126074. 3 



-309030.5 

-9.7273 


a A change in phase of an assigned reference element has occurred between this temperature and the precedinq temperature 
P, 317.30° K. 


Melting point of 



259 


TABLE III. - Continued. THERMOBYN AMI C PROPERTIES 
(169) PC1 3 (gas)} molecular weight, 137.346 


T, 

°K 

r° 

cal/mole °K 

H f~ H 0 . 

cal/mole 

C ° 

> 

cal/mole °K 

5>. 

cal/mole 

H f . 

cal/mole 

0 


0 


0 

- 75436.7 

LOO 

11.0987 

892.5 

58.9944 

5006.9 

- 74544. 1 

200 

15.1106 

2220.6 

68.0383 

11387.0 

- 73216. 1 

298. 15 

17.1673 

3816.7 

74. 5039 

18396.7 

- 71620.0 

300 

17. 1937 

3848.5 

74.6102 

18534. 6 

- 71588 .2 

a 400 

18.2158 

5624. 6 

79.7128 

26260.5 

- 69812.1 

5 00 

18.7618 

7476.1 

83.8421 

34444.9 

- 67960.6 

600 

19.0809 

9369.6 

87.2934 

43006. 4 

- 66067.1 

700 

19.2816 

11288.4 

90.2509 

51887.2 

- 64148. 3 

800 

19.4154 

13223.7 

92.8349 

61044.2 

- 62213.0 

900 

19 . 5C87 

15170.2 

95.1274 

70444.5 

- 60266.5 

1000 

19.5763 

17124.6 

97.1865 

8006 1.9 

- 58312.1 

1100 

19.6268 

19084.9 

99.0548 

89875.4 

- 56351 .8 

1200 

19.6655 

21049.6 

100.7643 

99867.6 

- 54387.1 

1300 

19.6957 

23017.7 

102.3396 

110023.8 

- 52419.0 

1400 

19.7198 

24988.5 

103.8002 

120331.7 

- 50448.2 

1500 

19.7393 

26961.5 

105.1614 

130780.6 

- 48475.2 

1600 

19.7553 

28936.2 

106.4358 

141361. 1 

- 46500. 4 

1700 

19.7686 

30912.5 

107.6339 

152065.2 

- 44524.2 

1800 

19.7797 

32889.9 

108.7642 

162885.6 

- 42546.8 

1900 

19.7892 

34868.4 

109.8339 

173816. 0 

- 40568.3 

2000 

19.7973 

36847.7 

110.8491 

184850.6 

- 38589.0 

2100 

19.8043 

38827.8 

111.8152 

195984.2 

- 36608.9 

2200 

19.8103 

40808.5 

112.7367 

207212.1 

- 34628.2 

2300 

19.8156 

42789.8 

113.6174 

218530.2 

- 32646.9 

2400 

19.8202 

44771.6 

114.4608 

229934.4 

- 30665.1 

2500 

19.8243 

46753.8 

115 . 270C 

241421.2 

- 28682.9 

2600 

19.8279 

48736.4 

116.0476 

252987.3 

- 26700.2 

2700 

19.8312 

50719.4 

116. 7960 

264629.7 

- 24717.3 

2800 

19.8341 

52702.7 

117.5172 

276345.6 

-22 734.0 

2900 

19.8367 

54686.2 

118.2133 

288132.3 

- 20750.5 

3000 

19.8390 

56670.0 

118.8858 

299987.5 

- 18766. 7 

3100 

19.8412 

58654.0 

119.5364 

311908.8 

- 16782.7 

3200 

19.8431 

60638.2 

120. 1663 

323894. 1 

- 14798.5 

3300 

19.8448 

62622.6 

120 . 777C 

335941.4 

- 12814.1 

3400 

19. 8464 

64607.2 

121.3694 

348048.8 

- 10829.5 

3500 

19.8479 

66591.9 

121.9447 

360214.7 

- 8844.8 

3600 

19.8493 

68576.8 

122. 5039 

372437.3 

- 6859.9 

3700 

19.8505 

70561.8 

123.0478 

384715.0 

- 4B74.9 

3800 

19.8517 

72546.9 

123.577 2 

397046. 3 

- 2889.8 

3900 

19.8527 

74532.1 

124.0928 

409429.9 

- 904.6 

4000 

19.8537 

76517.4 

124.5955 

421864.5 

1080.7 

4100 

19.8546 

78502.8 

125.0857 

434348.6 

3066.1 

4200 

19.8554 

80488.3 

125.5642 

446881.2 

5051.6 

4300 

19.8562 

82473.9 

126.0314 

459461 . 1 

7037.2 

4400 

19.8570 

84459. 6 

126.4879 

472087. 1 

9022 .9 

4500 

19.8577 

86445.3 

126.9341 

484758.3 

11008.6 

4600 

19.8583 

88431.1 

127.3706 

497473.6 

12994.4 

4700 

19.8589 

90417.0 

127.7977 

510232.1 

14980.3 

4800 

19.8595 

92402.9 

128.2158 

523032.9 

16966.2 

4900 

19.8600 

94388.9 

128.6253 

535875.0 

18952.2 

5000 

19.8605 

96374. 9 

129.0265 

548757.6 

20938.2 

5100 

19.8610 

98360.9 

129.4198 

561680.0 

22924.3 

5200 

19.8614 

100347. 1 

129.8055 

574641.4 

24910.4 

5300 

19.8618 

102333. 2 

130.1838 

587640.9 

26896.5 

5400 

19.8622 

104319.4 

130.5551 

600677.9 

28882.7 

5500 

19.8626 

106305.7 

130.9195 

6 13751.6 

30869.0 

5600 

19. 8629 

108291.9 

131.2774 

626861.6 

32855.3 

5700 

19.8633 

110278.3 

131.6290 

640006.9 

34841.6 

5800 

19.8636 

112264.6 

131.9744 

653187.2 

36827.9 

5900 

19.8639 

114251.0 

132.3140 

666401.6 

38614.3 

6000 

19.8642 

116237.4 

132.6479 

679649.7 

40800.7 


Formation from assigned 

Formation from j 

reference elements 

gaseous atoms 

(A H?)f, 

log |o Kf 

A Hf, 

lo 9| 0 K 

cal/mole 

cal/mole 

- 70864.2 


- 231490.4 




- 71228.8 

152.7951 

- 232585.2 

491.5882 

- 71530. 1 

74 . 8741 

- 233250.9 

237.1285 

- 71620.0 

49. 1280 

-23365 1.9 

153.1584 

- 71621.2 

48.8043 

- 233658.3 

152. 1022 

- 71862.2 

35.7316 

- 233969.9 

109.5228 

- 7191 5.8 

27.8763 

- 234237.9 

83.9431 

- 71949.8 

22.6363 

- 234474.5 

66.8714 

- 71973.0 

18. 8919 

- 234583.3 

54.6657 

- 71989. 9 

16.0828 

- 234867.0 

45.5037 

- 72003.3 

13.8975 

- 235028.5 

38. 3724 

- 72014.7 

12. 1490 

- 235170.7 

32.6637 

- 72025.2 

10.7182 

- 235296.3 

27.9903 

- 72035.4 

9.5256 

- 235407.6 

24.0938 

- 72045.8 

8.5164 

- 235506.8 

20. 7953 

- 72056.8 

7.6512 

- 235595. 7 

17.9669 

- 72068.6 

6.9013 

- 235676.1 

15. 5148 

- 7208 1.4 

6.2450 

- 235749.3 

13.3684 

- 72095.3 

5.6658 

- 235816.7 

11.4740 

- 72110.6 

5.1509 

- 235879.6 

9.7896 

- 72127.2 

4.6900 

- 235939.2 

8.2822 

- 72145.2 

4.2752 

- 235996.6 

6.9251 

- 72164.7 

3.8997 

- 236052.9 

5.6970 

- 72185.8 

3.5583 

- 236109.2 

4.5803 

- 72208.5 

3.2465 

- 236166.4 

3.5604 

- 72232.7 

2. 9606 

- 236225.4 

2.6253 

- 72258.6 

2.6975 

- 236287.1 

1.7648 



- 236352.2 

0.9702 



- 236421.5 

0.2343 



- 236495.5 

- 0.4492 



- 236574.8 

- 1.0858 



- 236659.8 

- 1.6802 



- 236751.0 

- 2.2364 



- 236848.7 

- 2.7581 



—2 36953. 0 

- 3.2483 



- 237064.2 

- 3.7100 



- 237182.5 

- 4. 1454 



- 237307.7 

- 4.5569 



- 237440.0 

- 4.9464 



- 237579.3 

- 5.3155 



- 237725.4 

- 5.6660 



- 237878.3 

- 5.9991 



- 238037.7 

- 6.3162 



- 238203.4 

- 6.6184 



- 238375.3 

- 6.9068 



- 238552 .9 

- 7.1822 



- 238736.1 

- 7.4456 



- 238924.6 . 

- 7.6977 



- 239118.0 

- 7.9393 



- 239316.0 

- 8.1711 



- 239518.4 

- 8.3935 



- 239724.7 

- 8.6073 



- 239934.6 

- 8.8128 



- 240147.9 

- 9.0106 



- 240364. 3 

- 9.2011 



- 240583.3 

- 9.3848 



- 240804.7 

- 9.5619 



- 241028.3 

- 9. 7328 



- 241253.6 

- 9.8979 



- 241480.5 

- 10.0574 



- 241708.7 

- 10.2117 



- 241937.9 

- 10.3610 


a A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. 
P, 317.30° K. 


Melting point of 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(170) PFg (gas); molecular weight, 87.975 


T y 

°K 

C° 

cal/mole °K 

cal/mole 

CO 

' 

cal/mole °K 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

cal/mole 

log |0 Kf 

AHf, 

cal/mole 

o 

(£3 

5 

0 


c 


0 

-22540C . 7 

— 22C953.9 


-351CCO.O 


100 

8.7405 

810. 2 

53.1036 

4500 . L 

-22459C .4 

-221395. C 

48 1. 1494 

-352182.2 

752.8734 

200 

11.6208 

1828. 1 

60.0434 

1C180.5 

-2 23572.5 

-221972.3 

239.0271 

-353238.5 

367.5831 

298. Lb 

14.0278 

3092. 3 

65. 1539 

16333.3 

-222308.4 

-222308.4 

159.1250 

-354C62.9 

240-3836 

300 

14.0665 

3118.3 

65.2408 

16454.0 

-222282 .4 

-222313.7 

158. 12C2 

-354076.3 

238.7832 

a 400 

15.7519 

461 7. 0 

69.5403 

23199.2 

-220783.7 

-222743.3 

117.5875 

-354654.8 

174.2463 

500 

16.9286 

6257. 0 

73.1952 

30340.6 

-219143.7 

-222935.6 

93.2381 

-355147.8 

135.4647 

600 

17.6789 

7989. 9 

76. 3526 

37821.7 

-2 174 1C .8 

-223074.1 

76.9931 

—355486.4 

109.5813 

700 

18.1876 

9784. 8 

79. 1184 

45598 . 1 

-215615.9 

-223178.8 

65.3831 

-355746.2 

91.0775 

800 

18.5435 

11622. 3 

81.5716 

53635.0 

-213778.3 

-223261.7 

56.672C 

-355950. 5 

77. 1906 

900 

18. 8C04 

13490. 2 

83.7714 

61904.0 

-21191C.5 

-22333C.2 

49.8944 

-356114.9 

66.3841 

1000 

16.9909 

15380.2 

85.7625 

70382.3 

-210C2C .5 

-223385. C 

44.4707 

-356249.7 

57.7352 

1 100 

19.1356 

17286. 9 

87.5796 

79050.7 

-2081 12 .8 

-223441.4 

40.0321 

-356362.1 

50.6564 

1200 

19.2480 

152C6. 3 

89. 2497 

87893 . 3 

-206194.4 

-223485.5 

36.3324 

-356457. 1 

44.7557 

1300 

19.3367 

21135.7 

90. 7940 

96896.5 

-204265. C 

-223534.9 

33.2012 

-356538.7 

39.7616 

1400 

19 .4080 

23073.0 

92.2297 

106048.5 

-202327.6 

-223578.8 

30.5168 

-3566C9. 5 

35.4799 

1500 

19.4662 

25016. 8 

93.5707 

115339.3 

-200383.8 

-223622. 1 

28.1855 

-356671.8 

31.7685 

1600 

19.5141 

26965. 9 

94.8286 

124759.9 

-198434.7 

-223665. 2 

26. 1535 

-356727.4 

28.5205 

1700 

19.5541 

28919. 4 

96.0129 

134302 .5 

-196481.3 

-223708.8 

24.3563 

-356777.9 

25.6541 

1800 

19.5878 

30876. 5 

97. 1316 

143960.3 

- 194524 . 1 

-223753.3 

22.7584 

-356824.6 

23. 1059 

1900 

19.6164 

32836. 8 

98.1914 

153726.9 

-192562.9 

-223758.9 

21.3285 

-356868.8 

20.8257 

2000 

19.6410 

34759.7 

99. 1982 

163596.8 

-19C601.C 

-223845.9 

20.0413 

-356511.6 

18.7732 

2100 

15.6622 

36764. 9 

100. 1570 

173564.9 

- 188635 .8 

-223854.6 

18.8764 

-356554.2 

16.9159 

2200 

19.6806 

38732. 0 

101.0722 

183626.7 

-186668.6 

-223945. C 

17.8172 

-356957.4 

15.2274 

2300 

19.6967 

4C7C0.9 

101.9474 

193778.0 

-184699.8 

-223997.3 

16.8499 

-357042.3 

13.6854 

2400 

19.7109 

42671. 3 

102.7860 

204015.0 

-162729.4 

-224051.6 

15.9630 

-357089. 7 

12.2718 

2500 

19.7235 

44643. 0 

103.5909 

214334.1 

-100757.6 

-224 1C8.C 

15. 1468 

-357140.3 

10.9710 

2600 

19.7346 

46616. 0 

104. 3646 

224732.1 

-178784.7 



-357155.0 

9.7702 

2700 

19.7445 

48589. 9 

105. 1096 

235206.1 

-1768 1C .8 



-357254.4 

8.6581 

2800 

19.7534 

5C564. 8 

105.8279 

245753.2 

-174835.8 



-357319. 1 

7.6253 

2900 

19.7615 

52 540. 6 

106.5212 

256370.8 

— 17286C.1 



-357389.5 

6.6635 

3000 

19.7687 

54517. 1 

107. 1912 

267056.6 

-170883.6 



-357466.2 

5.7657 

3100 

19.7752 

56494.3 

107.8396 

277808 . 3 

-168906.4 



-357549.4 

4.9256 

3200 

19.7812 

56472. 1 

108.4675 

288623.9 

— 16692 8*6 



-357639.5 

4.1378 

3300 

19.7866 

60450. 5 

109.0763 

299501 .2 

-16495C .2 



-357736.6 

3.3976 

3400 

19.7516 

62429.4 

109.6670 

310438.5 

-162971.2 



-357840.9 

2.7007 

3500 

19.7561 

644C8. 8 

110.2408 

321434.0 

-160991.9 



-357552.6 

2.0434 

3600 

19.8003 

66368.6 

110.7985 

332486.1 

- 1590 12 .0 



-358071.6 

1.4225 

3700 

19. 8041 

68368.9 

111.3411 

343593.2 

-157031.8 



-358157.9 

0.8349 

3800 

19.8076 

70349.4 

111.8693 

354753.9 

-155051.2 



-358331.5 

0.2780 

3900 

19.8109 

72330.4 

112.3839 

365966.6 

-15307C.3 



-358472. 1 

-0.2505 

4000 

19.8140 

74311.6 

112.8855 

377230.2 

-151089.1 



-358619.8 

-0. 7528 

4100 

19.8168 

76253.2 

113.3748 

388543.3 

-149107.5 



-358774.2 

-1.2307 

4200 

19.8194 

76275. 0 

113.8523 

399904.8 

-147125.7 



-358935. 1 

-1.6862 

4300 

19.8218 

8C257. 0 

114.3187 

411313.4 

-145143.6 



-359102.3 

-2. 1206 

44C0 

19.8241 

82239. 3 

114.7744 

422768 .2 

-143161.3 



-355275.5 

-2.5355 

4500 

19,8262 

84221.8 

115.2200 

434268.0 

-141178.8 



-355454.5 

-2.9321 

4600 

19.8282 

862C4. 6 

115.6557 

445811.8 

-139196.1 



-355638.8 

-3.3117 

4700 

19.8301 

861 87. 5 

1 16.0822 

457398.8 

-137213.2 



-355828.3 

-3.6753 

4800 

19.8318 

9C1 70. 6 

116.4997 

469028.0 

- 13 52 30. 1 



-36CC22. 5 

-4.0240 

4900 

19.8335 

92153.8 

116.9086 

480698.5 

-133246.8 



-36C221.2 

-4.3586 

5000 

19.8350 

54137. 3 

117.3093 

492409.4 

-131263.4 



-36C423. 9 

-4.6800 

5100 

19.8365 

56120. 8 

117.7021 

504160.0 

-129275.8 



-36C630. 5 

-4.9890 

5200 

19.8378 

981 04. 6 

118.0873 

515949.6 

-127296.1 



-36C840. 5 

-5.2863 

5300 

19.8391 

LCC088.4 

118.4652 

527777.3 

-125312.3 



-361C53.6 

-5.5725 

5400 

19.8404 

1C2072. 4 

118.8361 

539642.4 

-123328.3 



-361269.6 

-5.8483 

5500 

19.8415 

104056.5 

119.2001 

551544.3 

-121344.2 



-361488.0 

-6.1142 

5600 

19 .8426 

1C604C. 7 

119.5577 

563482.2 

-11936C.C 



— 3617C8.7 

-6.3707 

5 700 

19.8437 

108025. 0 

119.9089 

575455 .6 

-117275.7 



-361931.2 

-6.6185 

5800 

19.8446 

1 1C0C9. 4 

120.2540 

587463.8 

-115391.3 



-362155.4 

-6.8578 

5900 

19.8456 

1 1 l 993.9 

120.5932 

599506.2 

-1 13406.8 



-362381.0 

-7.0891 

6000 

19.8465 

1 13978. 5 

120.9268 

611582.2 

-111422.1 



-3626C7 . 6 

-7.3129 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
P, 317.30° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(171) PH (gas)} molecular weight, 31.983 


r, 

°K 

r ° 

So, 

cal/mole °K 

uo _ uo 
n T M 0' 
cal/mo!e 

j ’ 

c° 

^ T ’ 

cal/mole °K 

"I'?"'#. 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 



A Hf, 
cal/mole 

o 

iQ 

o 

0 


0 


0 

48215.2 

50509.4 


- 76100.0 


100 

6.9595 

687.6 

39.2632 

3238.7 

48902.9 

50604.4 

- 105.6342 

- 76406.0 

163.4249 

200 

6.9623 

1383.7 

44.0879 

7433.9 

49598.9 

50458. 1 

- 50.3305 

- 76703.6 

79.8107 

298. 15 

6. 9687 

2067 . 3 

46.8687 

11906.6 

50282.5 

50282.5 

- 32.2050 

- 76995.2 

52.1740 

300 

6.9689 

2080.2 

46.9118 

1 1993.4 

50295.4 

50278.6 

- 31.9778 

- 77000.7 

51.8260 

a 400 

7.0003 

2778.3 

48.9200 

16789. 7 

50993. 5 

49856.2 

- 22.8648 

- 77296.2 

37.7785 

500 

7.0811 

3481.9 

50.4898 

21762.9 

51697.2 

49586.4 

- 17. 4307 

- 77586.2 

29.3176 

600 

7.2099 

4196-1 

51.7916 

26878. 8 

52411. 4 

49326.4 

- 13.8274 

- 77865.6 

23.6561 

700 

7.3676 

4924.9 

52.9146 

32115.3 

53140.1 

49079.8 

- 11. 2670 

- 78 130.5 

19.5979 

800 

7.5345 

5670.0 

53.9093 

37457.5 

53885.2 

48847.9 

- 9.3561 

- 78379. 1 

16.5442 

900 

7.6974 

6431.6 

54.8062 

42894. 0 

54646.9 

48629.8 

- 7.8765 

- 78611.0 

14.1618 

1000 

7.8489 

7209. 1 

55.6252 

48416. 1 

55424.3 

48424.0 

- 6.6980 

- 78827.2 

12.2503 

1100 

7.9862 

8000.9 

56.3798 

54016.8 

56216.2 

48228.5 

- 5. 7380 

- 79029.0 

10.6823 

1200 

8.1088 

8805.8 

57.0801 

59690. 3 

57021. 1 

48041.3 

- 4.9410 

- 79217.8 

9.3724 

1300 

8.2175 

9622.2 

57. 7335 

65431.3 

57837.5 

47860. 7 

- 4.2691 

- 79395.2 

8.2514 

1400 

8.3137 

10448.9 

58.3461 

71235.6 

58664. 1 

47685. 1 

- 3.6957 

- 79562.6 

7.3070 

1500 

8.3988 

11284.6 

58.9226 

77099. 3 

59499.8 

47513.0 

- 3.2003 

- 79721.3 

6.4783 

1600 

8.4743 

12128.3 

59.4671 

83019.0 

60343.6 

47343.8 

- 2.7683 

- 79872.7 

5.7516 

1700 

8.5415 

12979.2 

59.9829 

88991 . 8 

61194.4 

47176.9 

- 2. 3885 

- 80017.9 

5.1093 


8.6016 

13836.4 

60.4729 

95014.8 

62051.6 

47011.9 

- 2.0522 

- 80158.1 

4.5374 


8.6556 

14699.3 

60.9394 

101085.6 

62914.5 

46847.4 

- 1. 7522 

- 80294.5 

4.0247 


8.7044 

15567.3 

61.3846 

107201.9 

63782.6 

46683.7 

- 1.4834 

- 80428 . 1 

3.5626 

2100 

8.7487 

16440. 0 

61.8104 

113361.8 

64655.3 

46520.3 

- 1.2409 

- 80560.0 

3. 1437 

2200 

6.7892 

1731 7.0 

62.2184 

119563.4 

65532.2 

46357.4 

- 1.0213 

- 80691.1 

2.7624 

2300 

8.8262 

18197.8 

62.6099 

125805.0 

66413.0 

46194.3 

- 0.8212 

- 80822.4 

2.4136 

2400 

8.8604 

19082. 1 

62.9863 

132084.9 

67297.4 

46031.2 

- 0. 6388 

- 80954. 8 

2.0933 

2500 

8.8921 

19969.8 

63.3486 

138401. 8 

68185.0 

45868.1 

- 0.4714 

- 81089.2 

1.7982 

2600 

8.9216 

20860.5 

63.6979 

144754.2 

69075.7 



- 81226. 1 

1.5254 

2700 

8.9492 

21754. 0 

64.0352 

151140.9 

69969.3 



- 81366.4 

1.2723 

2800 

8.9752 

22650.3 

64.3611 

157560.8 

70865.5 



- 81510.7 

1.0369 

2900 

8.9997 

23549.0 

64.6765 

164012.8 

71764.2 



- 81659.4 

0.8173 

3000 

9.0229 

24450. 1 

64.9820 

170495.8 

72665.4 



- 81813.0 

0.6120 

3100 

9.0451 

25353.6 

65.2782 

177008.9 

73568.8 



- 81971.9 

0.4196 

3200 

9.0664 

26259.1 

65. 5657 

183551.2 

74474.4 



- 82136.3 

0.2388 

3300 

9.0869 

27166.8 

65.8450 

190121.8 

75382.0 



- 82306.6 

0.0686 

3400 

9.1068 

28076.5 

66.1166 

196719. 9 

76291.7 



- 82482.8 

- 0.0918 

3500 

9.1261 

28988.1 

66.3809 

203344.8 

77203.4 



- 82665.1 

- 0.2435 

3600 

9.1451 

29901.7 

66.6382 

209995.8 

78116.9 



- 82853. 3 

- 0.3870 

3700 

9. 1638 

30817. 1 

66.8890 

216672.3 

79032.4 



- 83047.6 

- 0.5231 

3800 

9.1823 

31734.5 

67.1337 

223373.4 

79949.7 



- 83247.8 

- 0.6524 

3900 

9.2007 

32653.6 

67. 3724 

230098.8 

80868.8 



- 83453.8 

- 0.7753 

4000 

9.2192 

33574.6 

67.6056 

236847.7 

81789.8 



- 83665.3 

- 0.8923 

4100 

9.2377 

34497.4 

67.8335 

243619 . 7 

82712.7 



- 83882.2 

- 1.0039 

4200 

9.2565 

35422.2 

68.0563 

250414.3 

83637.4 



- 84104. 1 

- 1.1105 

4300 

9.2755 

36348.8 

68.2743 

257230.8 

84564.0 



- 84330. 8 

- 1. 2125 

4400 

9.2949 

37277.3 

68.4878 

264069. 0 

85492.5 



- 84561.9 

- 1.3100 

4500 

9.3146 

38207.7 

68.6969 

270928.2 

86423.0 



- 84797. 1 

- 1.4035 

4600 

9.3349 

39140. 2 

68.9018 

277808.2 

87355.5 



- 85036.0 

- 1.4931 

4700 

9.3556 

40074.7 

69. 1028 

284708.5 

88290.0 



- 85278.3 

- 1 . 5792 

4800 

9.3770 

41011.4 

69. 3000 

291628.7 

89226.6 



- 85523 . 4 

- 1.6619 

4900 

9.3990 

41950.1 

69.4936 

298568.4 

90165.4 



- 8577 1. 1 

- 1.7415 

5000 

9.4217 

42891.2 

69.6837 

305527.3 

91106.4 



- B 6020.9 

- 1.8181 

5100 

9.4451 

43834.5 

69.8705 

312505.0 

92049.7 



- 86272.4 

- 1.8919 

5200 

9.4692 

44780.2 

70.0541 

319501.2 

92995.5 



- 86525.1 

- 1.9631 

5300 

9.4941 

45728.4 

70.2347 

326515. 7 

93943 .6 



- 86778.8 

- 2.0318 

5400 

9.5198 

46679. 1 

70.4124 

333548. 1 

94894.3 



- 87032.9 

- 2.0982 

5500 

9.5463 

47632.4 

70.5874 

340598.1 

95847.6 



- 87287.0 

- 2.1623 

5600 

9.5736 

48588. 3 

70.7596 

347665.5 

96803.6 



- 87540.9 

- 2.2244 

5700 

9.6018 

49547.1 

70.9293 

354749.9 

97762.4 



- 87794.0 

- 2.2844 

5800 

9.6307 

50508.7 

71.0965 

361851.3 

98724.0 



- 88046.0 

- 2.3425 

5900 

9.6605 

51473.3 

71.2614 

368969.2 

99688.5 



- 88296.7 

- 2.3988 

6000 

9.6912 

52440.9 

71.4241 

376103.5 

100656.1 



- 88545.5 

- 2.4534 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
P, 317.30° K. 
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TABLE III - Continued. THERMODYNAMIC PROPERTIES 


(172) PH-j (gas); molecular weight, 33.999 


7, 

°K 

r° 

cal/mole °K 

H r~ H 0' 

cal/mole 

C° 

cal/mole °K 

cal/mole 

H f> 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf) f , 
cal/mole 

|o g, 0 Kf 

AHf, 

cal/mole 

o 

to 

O 

0 


Q 


0 

-672 .8 

3645.2 


-226221.0 


10 J 

7.9494 

794. 9 

41.3293 

3338.0 

122.1 

3088.5 

-6.6715 

-22 7413.3 

484.2865 

200 

8. 1 105 

1594. 1 

46. 8632 

7778.6 

921.3 

2442. 5 

-3.4906 

-228601.5 

2 35.2900 

298. 1 5 

3. 8673 

2422.8 

50.2243 

12551.6 

1750.0 

1750.0 

-2.7182 

-229723. 3 

152.8820 

3 00 

8 . 8865 

2439.2 

50.2792 

12644.6 

1766.4 

1736.8 

-2. 7107 

-229743.6 

151.8436 

<Hoc 

9.9364 

3381. 9 

52.9836 

1/811.6 

2709. 1 

864.5 

-2.4768 

-230788.2 

109.9159 

5 00 

11.1089 

4437. C 

55.3333 

23229.7 

3764.2 

247.5 

-2. 4143 

-231720.3 

84.6496 

600 

12.1669 

5601 . 5 

57.4535 

28870.6 

4928.7 

-262.2 

-2.4142 

-232543.1 

67. 7408 

7 OC 

13.1301 

6867.2 

59.4027 

34714. 7 

6194.4 

-674.0 

-2.4387 

-233264.6 

55.6226 

800 

13.9849 

8223.9 

61 .2130 

40746.6 

7551.1 

-999.8 

-2.4713 

-233895.2 

46.5075 

900 

14. 7283 

9660.4 

62 .9042 

46953.3 

8987. 7 

-1254.2 

-2.5052 

-234445.9 

39.3999 

1 000 

15. 3684 

11166.1 

64.4900 

53323.9 

10493.4 

-1449.9 

-2.5376 

-234927.5 

33.7013 

1100 

15 .9 147 

12731. 0 

65.9811 

59848.2 

12C58.3 

-1598.8 

-2.5683 

-235349.9 

29.0298 

1200 

16. 38C0 

14346.4 

67.3864 

66517.3 

13673.6 

-1711.1 

-2.5957 

-235721.8 

25.1302 

1300 

16.7766 

1 6004. 7 

68.7135 

73322.9 

15332.0 

-1795.6 

-2.6200 

-236050.9 

21.8257 

1400 

17. 1153 

17699.8 

69 . 9695 

30257.6 

1702 7.0 

-1858.9 

-2.6427 

-236343. 6 

18.9896 

1500 

17. 4C55 

19426.2 

71.1605 

87314.6 

18753.4 

-1907.5 

-2.6621 

-2 36605.2 

16.5287 

1600 

1 7. 6553 

21179.5 

72.2920 

94487.7 

20506.8 

-1944. 4 

-2.6793 

-236840.6 

14.3731 

1700 

17.8711 

22956. 1 

73.3690 

101771.2 

22283.3 

-1972. 7 

-2.6950 

-237053.7 

12.4694 

1800 

18.0585 

24752.8 

74.3959 

109159.8 

24080.0 

-1994.4 

-2. 7092 

-237248.1 

10.7757 

1900 

16.2220 

26567.0 

75.3768 

116648.8 

25894.3 

-2013.8 

-2.7217 

-237426.8 

9.2591 

20C0 

18.3652 

29396.5 

76.3152 

124233.8 

27723.8 

-2031.2 

-2. 7338 

-237592.5 

7. 8932 

2100 

18.4812 

30239. 5 

77.2143 

131910. 6 

29566 .7 

-2048.0 

-2. 7442 

-237747.8 

6.6565 

2200 

18.6026 

32094.3 

78.0771 

139675.4 

31421.5 

-2064.5 

-2.7542 

-237894.7 

5.5316 

2 3 0 

16.7014 

33959.6 

78.9063 

147524.9 

33286.8 

-2082. 5 

-2.7627 

-238035. 1 

4.5038 

2400 

13.7895 

35834. 2 

79. 704 1 

1 55455.6 

351 61 .4 

-2101.7 

-2.7714 

-238170.9 

3.5611 

2500 

18.8682 

37717.1 

8C.4727 

163464.7 

3 7044.4 

-2122.8 

-2. 7790 

-238303.5 

2.6934 

26CC 

18.9388 

39607.6 

81.2142 

171549.3 

38934.8 



-238434.4 

1.8920 

2700 

19.0025 

41504.7 

81 . 9301 

179706.7 

4G831 .9 



-238564. 8 

1.1495 

2800 

19.0599 

434C7.9 

32.6223 

187934.5 

42735.1 



-238695. 7 

0.4597 

2900 

19. 1120 

45316.5 

33.2920 

196230.4 

44643.7 



-238828.2 

-0.1829 

3 0 l 0 

19. 1593 

47230.1 

83.9408 

2 04592.2 

46557.3 



-238962.9 

-0.7830 

3100 

19.2024 

49148.2 

84.5697 

213017.9 

48475. 4 



-239100.7 

-1.3447 

3200 

19.2417 

51070.4 

85. 1 80 C 

221505.5 

50397.7 



-239242. 2 

-1.8716 

3300 

19.2778 

52996 .4 

85. 772 7 

230053.3 

52323.7 



-239387.3 

-2.3668 

3 AGO 

19.3109 

54925. 9 

86.3486 

238659.5 

542 5 3 ■. 1 



-239537.8 

-2.8333 

3 500 

19.3413 

56858.5 

86.9089 

247322.5 

56185 .8 



-239692.7 

-3.2733 

3600 

19.3693 

58794. 1 

87.4541 

256040.8 

58121.3 



-239852.7 

-3.6892 

3700 

19.3953 

60732.3 

87.9852 

264812. 9 

60059.6 



-240017.8 

-4.0828 

3300 

19.4192 

62673.1 

88.5027 

273637.4 

62000.3 



-240188.2 

-4.4560 

3 90 0 

19.4415 

64616. 1 

89. 0075 

232513.0 

63943. 3 



-240363. 8 

-4.8103 

4C00 

19.4621 

66561. 3 

89.4999 

291438.5 

65888.5 



-240544. 8 

-5.1472 

4 ICO 

19.4814 

68508.5 

89.9808 

300412.6 

67835.7 



-240731.0 

-5.4679 

4 2 0 0 

19.4993 

70457.5 

90 .4504 

309434.2 

69784.8 



-240922.2 

-5.7735 

4300 

19.5 160 

72408.3 

90.9094 

318502.3 

71 735.5 



-241118.3 

-6.0651 

4400 

19.5316 

74360. 7 

91.3583 

32 7615. 8 

73687.9 



-241319.2 

-6.3438 

4500 

19. 5463 

76314. 6 

91. 7974 

33677 3. 6 

75641.8 



-241524.6 

-6.6102 

A 6 G 0 

19.5600 

78269.9 

92.2271 

345974.9 

77597.2 



-241734.3 

-6.8653 

4700 

19.5729 

80226.6 

92.6479 

355218.8 

79553.8 



-241948.0 

-7.1098 

4 SCO 

19. 5850 

82184.5 

93.0602 

364504. 3 

81511. 7 



-242165.5 

-7.3443 

4900 

19.5964 

84143.5 

93.4641 

37 38 30. 5 

83470.8 



-242386.6 

-7.5694 

8000 

19.6071 

86103.7 

93.8601 

383196.8 

85431.0 



-242610.8 

-7.7857 

51 CC 

19.6172 

88064.9 

94.2485 

392602.3 

87392.2 



-242838. 1 

-7. 9937 

5 2 CO 

19.6268 

90027.1 

94. 6295 

402046.3 

89354.4 



-243068.0 

- 8. 1939 

5300 

19.6358 

91990.3 

95.0034 

411528.0 

91317.5 



-243300.2 

-8.3867 

5 40 0 

19.6444 

93954. 3 

95.3706 

421046. 7 

93281.5 



-243534.7 

-8.5726 

55C0 

15.6524 

9591 9. 1 

95.731 1 

430601.9 

95246.4 



-243770.9 

-8. 7519 

5600 

19.66C1 

97884.8 

96.0853 

440192 . 7 

972 12.0 



-244008.7 

-8.9249 

5 70 0 

15.66 7 4 

99851 . 1 

96.4333 

4498 18. 7 

99178.4 



-244247.9 

-9.0921 

58CC 

19.6743 

101818.2 

96.7754 

459479.2 

101145.5 



-244488.1 

-9.2536 

5900 

1 9 . 6 8 C9 

103786.0 

97.1118 

469173.6 

103113.2 



-244729.1 

-9.4098 

6 000 

19.687 l 

105754.4 

97.4426 

478901.4 

105081.6 



-244970.8 

-9. 5610 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
P, 317.30° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(173) PN (gas)j molecular weight; 44.983 


T, 

°K 

Ch 

cal/mole °K 

col/mole 

c° 

-V' 

cal/mole °K 

cal/mole 

cal/mole 

Formation from assigned 
reference elemenfs 

I Formation from 

; gaseous atoms 

(A Hf) f , 
cal/mole 

O 

cQ 

5 

3 

A Hf, 
cal/mole 

O 

O 






..jT, 1 




— 

100 

6.9564 

694 . 8 

42.8122 

3586. 4 

21936.9 

23695.4 

-47. 5578 

-164 2 98 .3 

354.2654 

2UC 

6.9707 

1390.8 

47. 6359 

8136.4 

22632.9 

23502.5 

-2 1.6822 

-164596.4 

1 74.6109 

298.15 

7.0965 

2079.9 

50.4374 

12958.0 

23322.0 

23322.0 

-13.2547 

-164882.6 

118.3586 

300 

7. 1C03 

2093.0 

50.4813 

13051.4 

23335.1 

233 i 8 . 2 

-13. 1493 

-1 64887.9 

114.6133 

°400 

7.3552 

2815.2 

52.5571 

18207.7 

24057.3 

22918. 6 

-8.9446 

-165159. 3 

84.5618 

500 

7.6362 

3564.9 

54.2288 

23549.5 

24807.0 

22692.7 

-6.4519 

-165403.3 

66.5023 

600 

7.8852 

4341.3 

55.643 7 

29044.9 

25583. 4 

22488. 5 

-4.8060 

-165620. 5 

54.445 7 

700 

8. 0881 

5140.3 

56.875C 

34672.2 

26382 .4 

22299. 7 

-3.6405 

-165815. 1 

45.8230 

800 

8.2490 

5957.5 

57.9660 

40415.3 

27199.6 

22121.0 

-2. 7736 

-165991.5 

39. 3488 

900 

8. 3760 

6789. 0 

58.9452 

46261. 7 

28031.1 

21948.7 

-2 .1047 

-1 66153 . 7 

34.3081 

1000 

8.4769 

7631 . 8 

59.8331 

5220 1. 3 

28873.9 

21780.2 

-1.5737 

-1 66304.5 

30.2718 

HOG 

8.5579 

8483.7 

60.645C 

58225. 8 

29725 .8 

21613.8 

-1.1426 

-166446.2 

26.9664 

1200 

8.6239 

9342.9 

61.3925 

64328. 1 

30585.0 

21448.6 

-0. 7861 

-166580.7 

24.2096 

1300 

8.6783 

10208. 1 

62.0850 

70502 . 4 

31450.2 

21284.0 

-0.4868 

-166709. 3 

2 1 . 875 1 

1400 

8.7237 

11078.3 

62.7299 

76743.5 

32320.4 

21119.7 

-0.2322 

-166833.2 

19.8726 

1500 

8.7621 

11952.6 

63.3331 

83047.0 

3 3 1 94 . 7 

20955.4 

-0.0132 

-166953.3 

18.1353 

1600 

8.7951 

12830.5 

63.8997 

89408.9 

34072.6 

20791. 0 

0. 1769 

-167070.5 

16.6150 

1700 

8.8235 

13711.5 

64.4337 

95825.9 

34953.6 

20626.5 

0.3433 

-167185.6 

15.2722 

1800 

8.8485 

14595. I 

64.9388 

102294. 7 

35837.2 

20461 .9 

0.4900 

-167299.4 

14.0778 

1900 

8.8705 

15481.1 

65.4178 

103812. 8 

36723.2 

20297.2 

0.6202 

-1 67412. 8 

13.0084 

2000 

8. 8902 

16369.1 

65.8733 

115377.5 

37611.2 

20132. 3 

0. 7365 

-167526.5 

12.0453 

2100 

8.9079 

17259.1 

66.3075 

121986.7 

38501.2 

19967.3 

0.8408 

-167641.2 

11.1 733 

2200 

8.9239 

18150.7 

66. 7223 

128638 . 4 

39392.8 

19802*3 

0.9349 

-167757.9 

10.3801 

2300 

8. 9386 

19043.8 

67.1193 

135330.6 

402 85. 9 

19637.2 

1.0201 

-167877.2 

9.6553 

2400 

8.9521 

19938 . 3 

67.500C 

142061.7 

41 1 80.4 

19472 . 1 

1.0 9 75 

-168000.0 

8.9904 

2500 

8.9646 

20834.2 

67.8657 

148830. 1 

4 2 076 . 3 

19307.0 

1.1681 

-168126.9 

8.3783 

2600 

8.9763 

21731.2 

68.2175 

155634.3 

42973.3 



-168258.7 

7.8128 

2700 

8.9872 

22629.4 

68.5565 

162473.1 

43671.5 



-163395.9 

7.2888 

2800 

8.9975 

23528.7 

68.8835 

169345.2 

44770.8 



-168539.3 

6. 8018 

2900 

9.0072 

24428.9 

69.1994 

176249. 5 

45671.0 



-168659.4 

6.3480 

3000 

9.0165 

25330.1 

69.5050 

183184.8 

46572.2 



- 168846. 7 

5. 9240 

3100 

9.0253 

26232.2 

69.800 7 

19C15G.2 

47474.3 



-169011.7 

5.52/1 

32C0 

9.0337 

271 35. 1 

70.0874 

197144.6 

48 J77 . 2 



-169184.8 

5. 1545 

33C0 

9.0419 

28038.9 

70.3655 

204167.4 

49281.0 



-»6 9 366. 3 

4.8042 

3400 

9.0497 

28943. 5 

70.6356 

2 11217.5 

50185.6 



-169556.6 

4.4742 

35C0 

9.0 5 74 

29848.8 

70.8980 

216294.2 

51090.9 



-1 69755 .9 

4.1626 

3600 

9. 0647 

30755.0 

71.1533 

225396.8 

5199 7. 1 



- 169964. 4 

3.8680 

3700 

9.0720 

31661.8 

71.4017 

232524.6 

52903.9 



-1 70182 .3 

3. 5890 

3 80C 

9.0790 

32569.3 

71.6438 

239677.0 

53811.4 



-1 70409 . 7 

3.3243 

3900 

9.0859 

33477.6 

71.8797 

246853.2 

54719. 7 



— 1 7 0646 • 6 

3 . 0728 

4000 

9.0927 

34386. 5 

72 . 1098 

254052.7 

55628.6 



-170893.2 

2.8336 

4100 

9.0994 

35296. 1 

72. 3344 

261275.0 

56538.2 



-171149. 3 

2.6057 

4200 

9. 1061 

36206.4 

72.5530 

268519.4 

57448. 5 



-171414.9 

2.3883 

4300 

9.1127 

37117. 3 

72.7681 

275785.6 

58359.4 



-171690.0 

2. 1807 

4400 

9.1193 

38028.9 

72.9777 

283072.9 

59271.0 



-1719/4.5 

l . 9822 

4 5 CO 

9.1259 

38941.2 

73.1827 

2 9l 380 • 9 

60183. 3 



-1 72268. 1 

1.7923 

4600 

9.1325 

39854. 1 

73.3833 

29/709.3 

61096.2 



-172570.8 

1. 6102 

4700 

9. 1392 

40767. 7 

73.5798 

305057.5 

62009.8 



-1 72882.3 

1 . 4356 

4 8C0 

9.1460 

41682.0 

73. 7723 

312425.1 

62924. 1 



-173202. 5 

1 . 2680 

4900 

9. 1528 

42596.9 

73.9610 

319811.8 

63839.0 



-173531.2 

1. 1069 

5000 

9. 1598 

435 12.5 

74.1459 

327217.2 

64 754.6 



-173868.0 

0. 9520 

5 100 

9.1670 

44428.9 

74. 3274 

334640.9 

65671.0 



-1 74212.7 

0. 8028 

5200 

9.1743 

45345.9 

74.5055 

342082.5 

66588.0 



-174565.1 

v . 6 5 9 1 

5300 

9.1818 

46263.7 

74.6803 

349541 .9 

67505.8 



-174925.0 

0. 5206 

5400 

9.1895 

47182.3 

74.8520 

35 7018. 5 

68424.4 



-175291.9 

0.3869 

5500 

9.1975 

48101.6 

75.0207 

364512.2 

69343. 7 



-175665.7 

0.2577 

5600 

9.2058 

49021.8 

75.1865 

372022. 5 

70263.9 



-176046.0 

0.1330 

5700 

9.2143 

49942.8 

75. 3495 

379549.4 

71184.9 



-176432.5 

0.0123 

5800 

9.2231 

50864 . 7 

75. 5098 

387092.4 

72106.8 



-175024.9 

-0.1044 

5900 

9.2323 

51787.4 

75.6676 

394651 .2 

73029.5 



-177223.0 

-C.2175 

6000 

9.2419 

52711.2 

75.8223 

402225.8 

73953. 3 



-17/626.4 

-0.3270 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Melting point of 
P, 317.30° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(174) PO (gas ) 3 molecular weight, 46.975 


r, 

°K 

r° 

cat/mole °K 

H f ~ H or 
cal/mole 

C° 

'V' 

cal/mole °K 

- {F T~ H b ] ' 

cal/mole 

H f> 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) f , 
cal/mole 

iog |0 Kf 

A Hf, 
cal/mole 

lo 9|0 K 

0 

— 

c 


0 

-e352.1 

-6032.4 


-140000.0 


IOC 

7.7217 

719.8 

44.7861 

3758. 0 

-7632.3 

-5872.6 

17.1388 

-140304.5 

301.9804 

2 00 

7.6929 

1497.9 

50.1825 

8538. 6 

-6854.2 

-5983.4 

10.7409 

-140580.6 

148.5519 

298. 16 

7.5874 

2245.4 

53.2245 

1 3623.5 

-6106.7 

-6106.7 

8.5716 

- 140843. 4 

97. 9421 

300 

7 . 5 Si 8 2 

2259. 4 

53.2714 

13722.0 

-6092.7 

-6109.7 

8.5440 

-140848.2 

97.3055 

<>400 

7.7241 

3023. 8 

55.4695 

19164. 0 

-5328. 3 

-6473.5 

7.3926 

-141098.6 

71.6336 

5 00 

7.9314 

3806.5 

57.2151 

24301.1 

-4545.6 

-6680.6 

6.6747 

-141323. 2 

56.2044 

600 

8.1262 

4609.6 

53.6788 

30597. 7 

-3742. 5 

-6879. 3 

6.1812 

-141523.3 

45.9025 

7CC 

8.2873 

5430.6 

59.944C 

36530.3 

-2921.5 

-7071. 5 

5.8185 

-141703.0 

38.5341 

800 

8.4155 

6265.9 

61 . 0594 

42581.5 

-2086.2 

-7259.2 

5.5390 

-141866. 6 

33.0010 

9 00 

8.5168 

7112.8 

62.0566 

48 738.2 

-1239.3 

-7443.6 

5.3160 

-142017.6 

28.6928 

1000 

8.5975 

7968. 6 

62.9583 

54989. 7 

-38 3. 5 

-7625.8 

5.1331 

-142158.8 

25.2426 

1 100 

8. 6624 

8831.7 

63. 7809 

61327.3 

479.6 

-7806.3 

4.9799 

-142292.1 

22.4170 

1200 

8.7154 

9700. 7 

64.537C 

67743.7 

1348.6 

-7985 .8 

4.8492 

-142419.2 

20.0602 

1 3C0 

8. 7593 

105 74. 5 

65.2364 

74232.8 

2222.4 

-8164. 5 

4.7361 

-142541.2 

18.0642 

14 CO 

8.7962 

11452.3 

65.8869 

80789.3 

3100.2 

-8342.9 

4.6370 

-142659.2 

16.35 19 

15 CO 

8.3276 

12333.6 

66.4949 

87408.7 

3981.5 

-8521.2 

4. 5493 

-142773.9 

14.8667 

1600 

3.8548 

13217.7 

67.0655 

94087.0 

4865.6 

-8699.7 

4.4709 

-142886.2 

13.5662 

1 7 CO 

8.8784 

14104.4 

67.6030 

100o20. 7 

5752.3 

-8878. 7 

4.4003 

-142996.7 

12.4177 

1 800 

3 .8993 

14993.3 

68. 1111 

107606.7 

6641.2 

-9058.3 

4. 33 62 

-143106.3 

11.3961 

1900 

8.9130 

15884.2 

68.5928 

114442.1 

7532. 1 

-9238.8 

4.2778 

-143215.8 

10.4813 

20CC 

3.9348 

16776. 8 

69.0506 

121324.4 

6424.7 

-9420.4 

4.2241 

-143325.7 

9.6573 

2100 

3.9501 

1767 1. 1 

69.4869 

12825 l. 5 

9319.0 

-9603.1 

4.1747 

-143437.0 

8.9113 

220C 

8.9641 

18566.8 

69.9036 

135221. 1 

102 14.7 

-9787.2 

4.1288 

-143530.3 

8.2325 

2300 

8.9770 

19463.9 

70. 3024 

142231.6 

11111.8 

-9972.6 

4.0861 

-143666.5 

7.6123 

2400 

8.9890 

20362.2 

70.684 7 

1 492 81 . 1 

12010.1 

-10159.5 

4. 0463 

-143786. 2 

7.0433 

2500 

9.0C03 

21261.7 

71.0519 

156368.0 

12909.5 

-10347.9 

4.0090 

-143910.1 

6.5193 

2600 

9.0109 

22162.2 

7 1 . 40 5 l 

163491.0 

13810.1 



-144038.9 

6.0353 

2 7C0 

9.0209 

23063.8 

71 . 7453 

1 70648.6 

14711.7 



-144173.2 

5.5867 

2800 

9.0305 

23966.4 

72.0736 

1 7 7839.6 

15614.3 



-144313.4 

5. 1697 

2900 

9.0396 

24869.9 

72. 3906 

185062.9 

16517.8 



-144460.2 

4.7811 

3CCC 

9. 04 84 

25774.3 

72.6972 

19231 7.4 

17422.2 



-144613. 9 

4.4180 

3100 

9.0569 

26679.6 

72.9941 

199602. 1 

18327.5 



-144774.8 

4.0780 

3200 

9.0651 

27585.7 

73.2818 

206915.9 

19233.6 



-144943.3 

3.7589 

33CC 

5.0731 

28492 .6 

73.5606 

214258. 1 

20140.5 



-145 119. 6 

3.4588 

3400 

9.0808 

294 GO. 3 

73.8318 

221627.8 

21048.2 



-145303.9 

3. 1759 

3 500 

•9.0885 

30308. 7 

74. 0951 

229024. 2 

21956.6 



-145496.2 

2.9089 

3600 

9. 0959 

31218.0 

74.3513 

236446.6 

22665.9 



-145696.5 

2.6564 

3700 

9. 1033 

32127.9 

74.6006 

243894.3 

23775.8 



-145905.0 

2.4172 

3600 

9. 1106 

33038.6 

74.3435 

251366. 5 

24686.5 



-146121.5 

2.1902 

3 9 CO 

9.1173 

33950.1 

75.0802 

258862.8 

25597.9 



-146345.9 

1.9746 

4000 

9. 1250 

34862.2 

75.3111 

266382.4 

26510.1 



-146578.1 

1.7694 

4100 

9 . 1 222 

35775.1 

75.5366 

273924. 8 

27423.0 



-146817.8 

1.5739 

4200 

9. 1394 

36688.6 

75. 756 7 

231489.5 

28336.5 



-147064.9 

1.3874 

4300 

9.1466 

37602.9 

75.9716 

289076.0 

29250.8 



-147319. 1 

1.2093 

4 400 

9.1539 

38513.0 

76.1822 

296683.7 

30165.9 



-147580.0 

L . 0390 

4 500 

9.1612 

39433. 7 

76. 3880 

304312. 3 

31081. 6 



-147847.5 

0. 8760 

4600 

9. 1686 

40350. 2 

76.5894 

311961.2 

31998.1 



- 148121 . 1 

C.7197 

4 700 

9.1761 

41267.5 

76.7867 

319630.0 

32915.4 



-148400.6 

0.5699 

4800 

9.1837 

42185.4 

76.9800 

327318.4 

33833.3 



-148685 .6 

0.4260 

4 9 00 

9.1915 

43104.2 

77.1694 

335025.9 

34752.1 



-148975.7 

0.2877 

5000 

9. 1993 

44023.7 

77.3552 

342752 . 1 

35671.6 



-149270.6 

0. 1547 

5100 

9.2074 

44944. 1 

77.5374 

35C 4,9 6.8 

36592.0 



-149369.9 

0.0266 

5200 

9.2 155 

45865.2 

77. 7163 

358259.5 

37513. 1 



-149873. 2 

-0.0967 

5300 

9. 2239 

46787. 2 

77.8919 

366039.9 

38435.1 



-150180.2 

-0.2157 

5400 

9.2324 

47710.0 

78 . 0644 

373837. 8 

3935 7 .9 



-150490.5 

-0.3305 

5500 

9.2411 

48633.7 

78.2339 

381652.7 

40281.6 



-150803.9 

-0.4413 

5600 

9.2501 

49558.2 

78.4005 

339484.5 

41206.1 



-151119.8 

-0. 5485 

5700 

9.2592 

50483.7 

78. 5643 

397332.7 

42131.6 



-151438.0 

-0.6520 

5800 

9.2685 

51410.1 

78. 72 54 

405197.2 

43058.0 



-151758.2 

-C. 7522 

5900 

9.2781 

52337.4 

78.8839 

413077.7 

43985.3 



-152080.0 

-0.8493 

6000 

9.2873 

53265.7 

79.0399 

42097^3. 9 

44913.6 



-152403.1 

-0.9432 


a A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

P, 317.30° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(175) PS (gas); molecular weight, 63.041 


T, 

°K 

r° 

cal/mole °K 

H T ~ H 0' 
cal/mole 

CO 

cal/mole °K 

cal/mole 

"r. 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) f , 
cal/mole 

!og |0 K f 

A Hf, 
cal/mole 

O 

cQ 

O 

c 

— 

0 


0 

8548.5 

10884.5 



-1 30000.0 


ICO 

7.3713 

704.3 

47.2850 

4024.2 

9252.8 

11210.9 

-15. 7916 

-13029 1. 7 

280.2815 

20 c 

3 . 1 169 

14e4.7 

52 . 6643 

9048. 1 

10033. 2 

11057.7 

-3. 5336 

-130545.4 

137.8011 

298. 1!> 

8.4226 

2298.0 

55.9688 

14389. 1 

10846.5 

10846.5 

0.4143 

-130774.3 

90.8079 

30G 

8.4268 

2313.6 

56.0209 

14492.7 

10862.1 

10841.6 

0.4632 

-130778.4 

90.2168 

a 4CG 

8.6039 

3165.8 

58.4715 

20222.7 

11714.3 

9822.3 

2. 3777 

-130984.0 

66.3825 

500 

8.7153 

4032.2 

60.4042 

26169.9 

12580.7 

9126.5 

3.41 72 

-131163.8 

52.0607 

6 C 0 

8.7839 

4907.7 

62.0002 

32292.4 

13456. 1 

8521.0 

4.0609 

-131323.3 

42.5003 

700 

8.8401 

5789.2 

63.359C 

38562.1 

14337.7 

7978.5 

4. 4906 

-131469.1 

35.6634 

800 

8.8775 

6675.2 

64.5420 

44958.4 

15223.7 

7469.9 

4. 7925 

-131603.7 

30. 5303 

900 

3.9062 

7564.5 

65.5894 

5 1466.0 

16112.9 

6965.6 

5.0118 

-131730.2 

26.5339 

1000 

8.9289 

8456.3 

66.5290 

58072. 7 

1 7004.7 

6463. 8 

5.1751 

-131850.4 

23.3330 

1100 

8. 94 77 

9350.1 

67. 3809 

64768.9 

17898.6 

5964.0 

5.2987 

-131965.7 

20. 7132 

1200 

3.9637 

10245.7 

68.1601 

7 1546.5 

18794.2 

5466.0 

5.3934 

-132077.2 

18.52/5 

1300 

8. 9775 

11142.8 

68.8782 

78398.8 

19691.2 

4969.5 

5 • 4666 

-132 185.7 

16.6765 

1400 

8.9899 

12041.2 

69.5439 

85320.3 

20589.6 

44 74 . 3 

5.5234 

-132291.9 

15.0886 

1500 

9.0012 

12940. 7 

70 . 1646 

92306. 1 

21489.2 

3980.2 

5.5674 

-132396.5 

13. 7114 

1600 

9. 0115 

13841.4 

70.7458 

99352.0 

22389.8 

3487.3 

5.6015 

-132500.5 

12.5053 

1700 

9.0212 

14743.0 

71.2924 

106454. 1 

23291.5 

2995.3 

5.6276 

-132604.4 

11.4403 

1800 

9.0303 

15645.6 

7 1.8083 

113609.4 

24194. 1 

2504.3 

5.6472 

-132709.0 

10.4929 

1 90C 

9. 0390 

16549.1 

72.2968 

120814.9 

25097. 5 

2014. 2 

5.6617 

-132815. 1 

9.6446 

2000 

9.0474 

17453.4 

72 .7607 

128068.0 

26001.8 

1524.9 

5.6719 

- 132923. 6 

8.8805 

2100 

9.0554 

18358.5 

73.2023 

135366. 3 

26907.0 

1036.4 

5.6786 

-133035.4 

8. 1885 

2200 

9.0632 

19264.5 

73. 623 7 

142707. 7 

27812.9 

548. 7 

5. 6824 

-133151. 1 

7.5590 

2 300 

9.0708 

20171.2 

74.0268 

150090.4 

28719.6 

61.9 

5.6837 

-133271.6 

6.9836 

2400 

9.0733 

21078.6 

74.413C 

157512. 5 

29627. 1 

-424.3 

5.6830 

-133397.7 

6.4558 

2500 

9.0856 

21986.8 

74. 783 7 

164972. 5 

30535.3 

- 9 -j 9 . 7 

5.6806 

-133530. 0 

5. 9697 

2600 

9 . 09 28 

22895.7 

75.1402 

172468.8 

31444.2 



-133669.1 

5.5205 

2700 

9.0999 

23805.4 

75.4B35 

180000. 1 

32353.8 



-133815.5 

5.1041 

28C0 

9.1 C68 

24715. 7 

75.8146 

187565. 1 

33264.2 



-133969.8 

4.7171 

2 900 

9.1 138 

25626.7 

76.1343 

195162.6 

341 75.2 



-134132.4 

4.3563 

3000 

9.1206 

26538.4 

76.4433 

202 79 1.6 

35086.9 



-134303.4 

4.0192 

3100 

9. 12 74 

27450.8 

76. 7425 

210451 .0 

35999.3 



-134483. 3 

3.7034 

3200 

9.1341 

28363.9 

77.0324 

218139.8 

36912.4 



-1346/2.1 

3.4069 

3 300 

9. 1408 

29277.7 

77.3136 

225857.2 

37826.1 



—134869.9 

3. 1280 

3400 

9.1475 

30192.1 

77 . 5866 

233602.2 

38740.6 



-135076.8 

2.8651 

3500 

9.1541 

31107.2 

77.8518 

241374.2 

39655.6 



-135292.7 

2.6168 

3600 

9.1607 

32022.9 

78.1098 

2 49172.4 

40571.4 



-135517.5 

2. 3820 

3700 

9.1673 

32939.3 

78.3609 

256996.0 

41487.8 



-135 751.1 

2.1595 

3800 

9.1738 

33856.4 

78.6054 

264844.3 

42404. 8 



-135993.2 

1.9483 

3900 

9. 180 3 

34774. 1 

78. 8438 

2 72716.8 

43322.5 



-136243.8 

1.7475 

4000 

9. 1868 

35692. 4 

79.0763 

280612.9 

44240.9 



-136502.3 

1.5565 

4100 

9.1933 

36611.4 

79.3033 

238531.9 

45159.9 



-136768.7 

1.3744 

4 20C 

9. 1997 

37531.1 

79.5249 

296473.4 

46079.5 



-137042.4 

1.200/ 

4300 

9.2062 

3845 1. 4 

79. 741 4 

304436.7 

46999.8 



-137323.3 

1.0347 

4400 

9.2126 

39372.3 

79.9531 

312421. 5 

47920.8 



-137610. 8 

0.8759 

45 CO 

9.2190 

40293.9 

80.1602 

320427.2 

4S842.3 



-137904. 6 

0.7239 

4600 

9.2254 

41216.1 

80.3629 

328453.4 

49764.6 



-138204.3 

0.5781 

4700 

9.2318 

42139.0 

80.5614 

336499.6 

3068 7. 4 



-138509.5 

0.4383 

4800 

9.2332 

43062.5 

80.7558 

344565 • 5 

51610.9 



-1388 19.8 

0.3039 

4900 

9.2445 

43986.6 

80.9464 

352650.7 

52 535 .1 



-139134.7 

0. 1748 

5000 

9.2509 

44911.4 

8 1. 1332 

360754.7 

53459.8 



-139453.9 

0 . 0506 

5 ICO 

9.2572 

45836. 8 

81.3165 

368877.2 

54385.2 



-139777.0 

-0.0691 

5200 

9.2636 

46762. 8 

81 .4963 

377017.9 

55311.3 



-1 40103.5 

-0 . 1844 

5300 

9,2699 

47689.5 

81.6728 

385 176. 3 

56237.9 



-140433.1 

-0.2956 

540C 

9.2 763 

48616. 8 

81.8461 

393352. 3 

57165. 3 



-140765.4 

-0.4030 

5500 

9. 2826 

49544.7 

82.0164 

401545.5 

58093.2 



-141100.1 

-0.506 7 

5600 

9.2889 

50473.3 

82. 1837 

409755. 5 

59021.8 



-141436.7 

“0 * 6069 

57C0 

9.2952 

51402 .5 

82.3482 

417982.1 

59951.0 



-141775.0 

-0.7039 

5800 

9 . 3 C 1 5 

52332.4 

82.5099 

426225.0 

60880.8 



-142114.6 

-0.7977 

5900 

9. 3079 

53262.8 

82.6690 

434484.0 

61811.3 



- 142455.2 

-0. 8886 

6000 

9. 3142 

54193.9 

82.8254 

442758.7 

62742.4 



-142796.5 

-0.9766 


°A change in phase of each of the assigned reference elements has occurred between this temperature and the preceding temperature. 
Melting point of P, 317.30° K and of S, 388.357° K. 
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- 137.9634 
- 65.5151 
-4 1.6253 
- 41.3251 
- 29.2362 
- 22.0529 

- 17 .29 16 
- 13.9060 
- 11.3766 
- 9.4172 
- 7 . 855 ? 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(177) S (crystal II, crystal I, liquid); molecular weight, 32.066 


7 ; 

°K 

cal/mole °K 

H f~ H 6 ® 

cal/mole 

CO 

’ 

cal/mole °K 

-( F f~ H o ] 

cal/mole 

"r* 

cal/mole 

Formation from assigned 
reference elements 

Formatio 

gaseous 

from 

atoms 

(A Hf)f, 
cal/mole 

10 Kf 

AHf , 
cal/mole 

'°9|0 K 

0 


0 

0 

0 

-1C 53 . 7 

0 


-65903.4 



100 

3.060 

164.7 

3.046 

139.9 

-889.0 

0 

0 

-66237.9 

137.9634 

200 

4. 639 

557. 3 

5.704 

583. 5 

-496.4 

0 

0 

-66382.6 

65.5151 

298. lb 

5.401 

1053.7 

7.713 

1245.9 

0 

0 

0 

-66440.8 

41.6253 

300 

5.412 

1063.7 

7.747 

1260.4 

10.0 

0 

0 

-66441.3 

41.3251 

b 388.357 

6.053 

1662.5 

9.473 

2016.4 

608.6 

0 

0 

-119216.3 

30.2779 

388.357 

7.579 

2073.0 

10.530 

2016.4 

1019.3 

0 

0 

-65884.7 

30.2779 

400 

7.731 

2162.1 

10. 756 

214C .3 

1108.4 

0 

0 

-65 903. 9 

29.2362 

500 

9.079 

3100.0 

12 . 842 

3321.0 

2046.3 

0 

0 

-65515.4 

22.0529 

600 

8.200 

3956.8 

14. 406 

4686.8 

2903. 1 

0 


-65197. 2 

1 7.2916 

700 

7.8C1 

4756.7 

15. 640 

6 191.3 

3703.0 

0 


-64927.4 

13 . 9060 

800 

7.694 

5527.0 

16.6687 

7807.9 

4473.3 

0 


-64680.8 

11.3768 

900 

7.694 

6296.4 

17.5749 

9521.0 

5242.7 

0 


-64430.3 

9.41 72 

1000 

7.694 

7065.8 

18. 3856 

11319.8 

6012.1 

0 


-64176. 1 

7. 8557 

1100 

7.694 

7835.2 

19. 1189 

13195.6 

6781.5 

0 

0 

-63919.1 

6.5832 

1200 

7.694 

8604.6 

19. 7884 

15141.4 

7550.9 

0 

0 

-63659.9 

5.5270 

1.3 00 

7.694 

9374.0 

20. 4042 

17 151. 5 

8320.3 

0 

0 

-63399.0 

4.6370 

1400 

7.6 54 

10143.4 

20.9744 

19220 .7 

9089.7 

0 

0 

-63137.0 

3.8772 

1500 

7.694 

10912.8 

21.5052 

21345.0 

9859.1 

0 

0 

-628 74.3 

3.2215 

1600 

7.694 

11682.2 

22.0018 

23520.6 

10628.5 

0 

0 

-62611. 1 

2.6502 

1700 

7.694 

12451.6 

22.4682 

25744.4 

11397.9 

0 

0 

-62348.0 

2. 14B2 

1800 

7.694 

13221.0 

22.9080 

28013.4 

12167.3 

0 

0 

-62085.1 

1.7038 

1900 

7.694 

13990.4 

23. 3240 

30325.2 

12936.7 

0 

0 

-61822.8 

1.3079 

2000 

7.694 

14759.8 

23. 7187 

32677.5 

13706.1 

0 

0 

-61561.4 

0.9531 

2100 

7.694 

15529.2 

24.0941 

35068.3 

14475.5 

0 

0 

-61301.2 

0.6334 

2200 

7.694 

16298.6 

24.4520 

37495.7 

15244.9 

0 

0 

-61042.2 

0.3441 

2300 

7.694 

17068.0 

24. 7940 

39958.1 

16014.3 

0 

0 

-60784. 7 

0.0810 

2400 

7.694 

17837.4 

25.1214 

42454.0 

16783.7 

0 

0 

-60528.9 

-0. 1592 

2500 

7.694 

18606.8 

25.4355 

44982.0 

17553.1 

0 

0 

-60274.8 

-0.3792 


°//g refers to rhombic n crystal state. 


^Melting point. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(178) Sg (gas); molecular weight, 64.132 


T, 

°K 

C P - 

cal/mole °K 

h t~ h 0' 

cal/mole 

C° 

15 T > 

cal/mole °K 

cal/mole 

H r, 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

'agio Kf 

AHf, 

cal/mole 

lo «io* 



0 


0 

28699.4 

30806.8 



-101000.0 


ICC 

6.9636 

695.4 

46 . 62 36 

3967.0 

29394.8 

31172.8 

-39.2 672 

-101302.9 

216.6597 

200 

7.2648 

1402.9 

51.5X56 

8900. 3 

30102.3 

31095.1 

-25.2124 

-101670.2 

105.8177 

291.10 

7. 7592 

2140.6 

54.5100 

141 11 . 6 

3 ^8 40.0 

30840.0 

-14.0639 

-102041.6 

69.1867 

3 Cl 

7.7677 

2154.9 

54. 558C 

14212. 5 

30854. 4 

30834.4 

- 13. 9247 

-102048.2 

68.7254 

a 400 

8 . 1442 

295 1. 8 

56.8479 

19787.3 

31651.2 

29434.4 

-3 . 3592 

-102373.4 

50.1132 

5CC 

8.3891 

3779.4 

58.6935 

25567.4 

32478.8 

28336.2 

-5.1931 

-102644.5 

38.9127 

600 

8.5493 

4626.8 

60.2382 

31516.1 

33326.3 

27520. 1 

-3. 1 558 

-102874.3 

31.4273 

700 

8.6582 

5487.5 

61.5647 

37607. 8 

34187 .0 

26781.0 

-1.7426 

-103073.8 

26.0694 

8CC 

8 . 73 55 

6357.4 

62.7262 

43823. 5 

35G56.9 

26 110. 2 

-0.7100 

-103251.4 

22.0436 

900 

8.7926 

72 34 .0 

63.7585 

50148. 7 

35933.4 

25447.9 

0.0728 

-1034 12. 7 

18.9073 

1000 

8.8364 

8115.5 

64.6873 

5657 1.8 

3o8 14 . 9 

24790.7 

0.6330 

-103561.5 

16.3944 

HOC 

8. 8710 

9000.9 

65. 5312 

63083.4 

37700.4 

24137.3 

1. 1693 

-103700.3 

14.3356 

1200 

8. 3593 

9889.5 

66.3043 

69675.7 

38583.9 

23487. 1 

1.5637 

-103832.6 

12.6176 

1 300 

8 .9 229 

10780. 6 

67 .0176 

76342.2 

39480.1 

22839.4 

1.8883 

-103958.6 

11. 1622 

140 0 

8.9431 

11674.0 

67.6796 

83077.5 

40373.4 

22193.9 

2.1587 

-104080.1 

9.9132 

1 5 C C 

8.9607 

12569.2 

68.2972 

89876.7 

41268. 6 

21550.4 

2.3864 

-104198.2 

8.8295 

1600 

8.9764 

13466.0 

68.8761 

96735.6 

42165.5 

20908.4 

2.5798 

-104313.8 

7.8801 

170 0 

8.9905 

14364.4 

69.4207 

103650.8 

43063.8 

20268. 0 

2.7453 

-104427.9 

7.0416 

1800 

9 • 0034 

15264. 1 

69.9349 

110618.8 

43963.5 

19628.9 

2.8878 

-104541.3 

6.2954 

1900 

9.0153 

16165.1 

70.4220 

1 1 7636.8 

44864.5 

18991.0 

3.0112 

-104654.6 

5.6270 

2000 

9.0264 

17067. 1 

70.8848 

124702.4 

45766.6 

18354.3 

3.1186 

-104768.6 

5.0248 

2 ICO 

9.0369 

17970.3 

71.3254 

131813.1 

46669.8 

17718.7 

3.2125 

-104883.6 

4.4794 

2 200 

9. 0469 

18874.5 

71 . 746 C 

1 38966 . 8 

47573.9 

17084.1 

3.2948 

-105300.3 

3.9830 

2 300 

9.0564 

19779.7 

72 .1484 

146161. 7 

4 8479.1 

16450.5 

3.3673 

-105119.0 

3.5292 

2400 

9.0655 

20685.8 

72. 5340 

153395.9 

49385.2 

15817.7 

3.4312 

-105240. 1 

3. 1128 

25C0 

9.0743 

21592.8 

72.9043 

160667.9 

50292. 2 

15185.9 

3.4876 

-105363.7 

2.7293 

2 60 C 

9. 0328 

2250C.6 

73.2604 

167976. 3 

5 1200. 1 



-105490.2 

2.3748 

2700 

9.0512 

23409.3 

73.6033 

175319.6 

52108.8 



-105619.6 

2.0462 

28C0 

9.0993 

24318.8 

73.9341 

182696.5 

53018.3 



-105752.0 

1 . 7407 

2900 

9. 1072 

25229.2 

74.2535 

190106.0 

53928.6 



-105887.5 

1.4559 

3000 

9 . 1 1 50 

26140.3 

74.5624 

197546.9 

54839.7 



-106026.1 

1.1897 

3 ICO 

9.1 227 

27052.2 

74.8614 

205018.2 

55751.6 



-106167.8 

0.9404 

3200 

9. 130 2 

27964.8 

75. 1511 

212518.9 

56664.2 



-106312.4 

0. 7064 

33C0 

9.1376 

28878 . 2 

75.4322 

220048. 1 

57577.6 



-106459.9 

0.4862 

34CC 

9.1450 

29792.3 

75. 7051 

227605.0 

58491.8 



-106610.2 

0.2787 

3500 

9. 1523 

30707. 2 

75.9703 

2351 88.9 

59406.6 



-106763.1 

0.0828 

360C 

9.1595 

31622.8 

76.2282 

242798.9 

60322.2 



-106918.6 

-0.1025 

3 7 L G 

9.1666 

32539.1 

76.4793 

250434. 3 

61238.5 



-107076.4 

-0.2781 

38 00 

9. 17 37 

33456 . 1 

76.7238 

258094.5 

62155.6 



-107236.5 

-0.4446 

3900 

9. 1807 

34373.8 

76.9622 

265778.9 

63073.3 



-107398.6 

-0.6029 

4000 

9.1877 

35292.3 

77.1948 

273486.7 

63991.7 



-107562.7 

-0. 7534 

4 1 CO 

9. 1947 

3621 1. 4 

77.4217 

281217.6 

64910.8 



-107728.4 

-0.8969 

42 00 

9.2016 

37131.2 

77.6434 

288970.9 

65830.6 



-107895.8 

-1.033 7 

4300 

9 . 2 0 H 5 

38051 . 7 

77.8600 

296746. 1 

6675 1. 1 



-108064.6 

-1.1644 

440 0 

9.2153 

38972.9 

78.0717 

304542.7 

67672.3 



-108234.7 

-1.2893 

4500 

9.2221 

39894.8 

78.2789 

312360.3 

68594.2 



-108405. 8 

-1.4088 

4600 

9.2289 

4081 7.3 

78. 481 7 

320198.4 

69516. 7 



-108578.0 

-1.5234 

4700 

9.2357 

41740.5 

78.6802 

328056.5 

70440.0 



-108751.0 

-1.6332 

4800 

9.2424 

42664.4 

78.8747 

335934.3 

71363.9 



-108924.7 

-1 . 7386 

4900 

9.2491 

43589.0 

79.0654 

343831. 3 

72288.5 



-109098.9 

-1.8399 

5 0 ■„ 0 

9.2558 

44514.3 

79.2523 

351747.2 

73213. 7 



-109273.7 

-1.9373 

5100 

9. 2625 

45440.2 

79.4357 

359681.7 

74139.6 



-109448.7 

-2.0311 

520C 

9.2692 

46366. 8 

79.6156 

367634.3 

75066.2 



-109624.0 

-2.1213 

5300 

9.2756 

47294.0 

79. 79 22 

375604. 7 

75993.4 



-109799.3 

-2.2083 

5400 

9.2825 

4 B 2 2 1 . 9 

79.9657 

383592.6 

76921.4 



-1099 74. 7 

-2.2922 

5500 

9.2891 

49150.5 

80.1360 

391597.7 

77849.9 



-110150.0 

-2.3732 

13 600 

9.2957 

50079. 7 

80.3035 

399619 . 7 

78779.2 



-110325. 2 

-2.4514 

6 7 CO 

9 . 3 C 2 3 

51009.6 

80.468 1 

40 7658.3 

79709. 1 



-110500.1 

-2.5270 

5800 

9. 3089 

5 1940.2 

80.6299 

415713.2 

80639 .6 



-110674. 7 

-2.6001 

5900 

9. 3155 

52871.4 

80.7891 

423784.2 

81570.9 



-110849.0 

-2.6709 

6C.C0 

9.3221 

53803.3 

80 . 945 7 

431870.9 

82502. 7 



-111022. 6 

-2.7393 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
S, 388.357° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(179) SCI (gas ) 5 molecular weight, 67.523 


T, 

°K 

C O’ 

cal/mole °K 

H f~ H 6 . 

cal/mole 

9° 

' 

cal/mole °K 

< F \ t~ h 0 ). 

cal/mole 

0 


c 


0 

ICC 

7.0186 

656.2 

49.0463 

4208 .4 

20 c 

7.6555 

1427.3 

54.0875 

9390.2 

298.1 5 

8.1925 

22C7.2 

57.2534 

14862.9 

300 

8.2000 

2222.4 

57.3041 

14968.8 

a 400 

8.5103 

3055.4 

59. 7098 

20824.5 

5CC 

8.6929 

3920. 3 

61.6301 

26894.8 

6 CC 

8.8101 

4755. 8 

63.2260 

33139.8 

7 0C 

8. 8920 

5681. 1 

64.5906 

39532.3 

80C 

8 .9535 

6573. 5 

65.7822 

46052.2 

900 

9.0C25 

7471. 4 

66.8396 

52684.3 

1C0C 

9.0435 

8373. 8 

67. 7903 

59416.6 

1100 

9.0791 

5279. 9 

68.654C 

66239.4 

1200 

9. 111C 

1C189.5 

69.4453 

73144.9 

1 3CC 

9. 1402 

111C2. 0 

70. 1758 

80126.5 

14CC 

9.1675 

12017. 4 

70.8542 

87178.4 

1500 

9.1923 

12935. 5 

71.4875 

94295.8 

1 60C 

9.2180 

13856. 1 

72.0816 

101474.6 

1 70C 

9.2418 

14 779. 1 

72.6412 

108711.0 

1800 

9.2650 

157C4.4 

73.1701 

116001.8 

1900 

9.2876 

16632.0 

73.6717 

123344 . 1 

2000 

9.3098 

17561.9 

74. 1486 

1 30735.3 

2100 

9.3316 

18494. 0 

74.6034 

138173.1 

2 2 0 0 

9.3531 

15428.2 

75.038C 

145655.3 

2300 

9.3744 

2C364. 6 

75.4542 

153180.1 

2400 

9.3954 

213C3. 1 

75.8536 

160745.6 

2500 

9.4163 

22243. 7 

76.2376 

168350.3 

2600 

9. 437C 

23186.3 

76.6073 

175992.6 

2700 

9.4577 

24131. 1 

76.9638 

183671.3 

2800 

9.4782 

25077.9 

77.3082 

191385.0 

2900 

9.4986 

26026.7 

77.6411 

199 132.5 

3000 

9.5189 

26977.6 

77.9635 

206912.8 

3 100 

9.5392 

2 7 93 C . 5 

78.2759 

214724.9 

32C0 

9.5593 

28885.4 

78.5791 

222567.7 

3300 

9.5795 

29842.4 

78.8736 

230440.4 

34CC 

9.5996 

3C8C1. 3 

79.1598 

238342.2 

350C 

9.6196 

31762.3 

79.4384 

246272.1 

3 6 OC 

9.6396 

32725. 2 

79.7097 

254229.6 

3700 

9.6596 

3 3 6 5 C . 2 

79.9741 

262213.8 

3 800 

9.6795 

34657. 1 

80.2319 

270224.2 

3900 

9.6994 

35626. 1 

80.4836 

278260.0 

4CC0 

9.7193 

36557. 0 

80.7294 

286320.7 

4 IOC 

9.7392 

37570. 0 

80.9697 

294405.7 

4 20C 

9.7590 

38544.9 

81. 2046 

302514.5 

4 30C 

9.7789 

35521. 8 

81.4345 

3 10646.5 

4400 

9.7987 

4C5C0. 6 

81.6595 

3188C1.2 

4500 

9.8185 

41481.5 

81.8799 

326978.2 

4600 

9.8382 

42464.3 

82.0960 

335177. 1 

4 70C 

9.858C 

43445. 1 

82.3078 

343397.3 

4800 

9.8777 

44435.9 

82.5155 

351638.5 

4 9CC 

9.8975 

45424. 7 

82.7194 

359900.3 

5000 

9.9172 

46415.4 

82.9195 

368182 .2 

5 100 

9 .9369 

4 74 C 8 . 1 

83.1161 

376484.0 

52C0 

9.9566 

484C2. 8 

83.3093 

384805.3 

5 300 

9.9764 

45359. 5 

83.4991 

393145.8 

54C0 

9.9960 

5C358. 1 

83. 6858 

401505.1 

5500 

10.0157 

51398.7 

83.8694 

409882.8 

5600 

10.0354 

524C1.2 

84.0500 

416278.8 

5700 

10.0551 

53405. 8 

84.2278 

426692.7 

58C0 

10.0748 

54412.2 

84.4029 

435124.3 

5900 

10.0544 

55420. 7 

84.5752 

443573.2 

6000 

10.1141 

56431. 1 

84.7451 

452039 . 3 


H h 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

cal/mole 

(A Hf)f, 
cal/mole 

log [0 Kf 

A Hf, 
cal/mole 

\oq [Q /< 

29792 . 7 

31942.2 


-625C8.6 


3C489 .0 

32126.7 

-65. C9C3 

-628C8.4 

133. 1009 

3122C.C 

32 1C2 .4 

-29.9e5l 

-63113. 7 

64.3409 

32COC .C 

32 CCC .C 

- 18. 452C 

-63391.4 

41.5939 

320 15 .2 

31997.7 

- 18. 3075 

-63396.4 

41. 3074 

32852 . 1 

31321.6 

-12. 5C31 

-63650.8 

29.7405 

337 13 .C 

3C8 17.6 

- 9 . 1C 4 7 

— 6388C.2 

22. 7736 

34588.6 

304 C 1.9 

-6.8744 

-64 C87.6 

18. 1129 

35473.9 

30048 . 1 

-5.3C15 

-64276. 1 

14.7735 

36366.3 

29727.5 

-4. 1349 

-64448. 1 

12.2619 

37264.2 

2941C.7 

-3.2372 

-646C6.2 

10.3034 

38166.5 

29096.5 

-2.5267 

-64752.3 

8.7329 

39C72.7 

28784.4 

-1.9516 

— 64888. 1 

7.4451 

39982.2 

26474.3 

-1.4776 

-65C15.2 

6.3698 

40894.8 

28166. C 

-1. 0806 

-65134.6 

5.4582 

4181C.2 

27859.5 

-0. 7444 

-65247.5 

4.6754 

42726.2 

27554.6 

-0 .456C 

-65354.6 

3.9958 

43648.8 

27251.3 

-0.2065 

65456.9 

3.4003 

44571.8 

26949.6 

C. 01 13 

-65554.9 

2.8740 

45497.2 

26649.4 

0.2C27 

-65649.3 

2.4055 

46424.8 

26350.7 

0.3721 

-65740. 7 

1.9857 

47354.7 

26053.4 

0.5228 

-65829.5 

1.6073 

48286.7 

25757.6 

0.6576 

-65916.1 

1.2646 

49221.0 

25463.2 

0.7787 

— 66CC0.9 

0.9526 

50157.3 

25 17C- 3 

C. 8 88 1 

-66084.2 

0.6674 

5 1095 .8 

24876.8 

C.9872 

-66166.2 

0.4C56 

52C 36 .4 

2456E.6 

1.0773 

-66247.2 

0. 1644 

52979 . 1 



-66327.3 

-0.0584 

53923.8 



-664C6. 7 

-0.2651 

5487C .6 



-66485.4 

-0.4571 

55819.5 



-66563.5 

-0.6362 

5677C.3 



-66641.2 

-0.8035 

57722.2 



-66718.3 

-0.9602 

58678.2 



-66794.8 

-1. 1072 

59635.1 



-66870.9 

-1.2455 

60594 . 1 



-66946.4 

-1.3759 

61555. C 



-67C21. 3 

-1.4989 

625 18 .C 



— 67C95.5 

-1.6152 

63482.8 



-67169. 1 

-1.7253 

64449.9 



-67241.9 

-1.8298 

65418.8 



-67313.9 

-1.9290 

6 6389 .8 



-67385.1 

-2.0233 

67 362*7 



-67455.2 

-2. 1132 

68337.6 



-67524.4 

-2.1988 

69314.5 



-67592.4 

-2.2806 

7C293 .4 



-67659.4 

-2.3587 

71274.2 



-67725. 1 

-2.4334 

72257.1 



-67789.5 

-2.5049 

73241.9 



-67852.5 

-2.5735 

74226.7 



-67914.2 

-2.6393 

75217.4 



-67974.4 

-2.7024 

762C6.2 



- 6 8 C 3 3 . 1 

-2.7630 

7720C.9 



-68090.2 

-2.8214 

78195.6 



-68 145.7 

-2. 8775 

79192.2 



-68199.6 

-2.9316 

8019C .8 



-68251.7 

-2.9837 

61191.4 



-68302 . 0 

-3.0339 

82194 .C 



-68350.6 

-3.0824 

83198.5 



-68397.4 

-3. 1292 

84205 .C 



-68442.2 

-3. L744 

85212.5 



-68485.3 

-3.2181 

86222.9 



-68526.3 

-3.2604 


J A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

S, 388.357° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(180) SCI 2 (gas); molecular weight, 102.980 


T, 

°K 

cal/mole °K 

H r~ H 0' 

col/mole 

C° 

1 

cal/mole °K 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) f , 
cal/mole 

tog|o K f 

A Hf, 
cal/mole 

l °gi 0 *' 

c 


c 


0 

-8123.5 

- A 8 7 6 • 3 


-127876.6 


LCD 

9.0587 

827. 9 

55.6851 

A7A0.6 

-7295.6 

-A9C5 . 1 

12. 36A7 

-12E5A1.A 

270.7837 

200 

10.966A 

1832. 1 

62. 568A 

1068 1.6 

-629 1 .A 

-5C23. 1 

6 . 5 5 A 5 

-125072.7 

13C.0914 

298. IS 

12.1691 

2973.5 

67. 1958 

17060.9 

-5150. C 

-515C.0 

5. 1281 

-125A92. 1 

83.5947 

300 

12. 1853 

2996. 0 

67.2711 

17185.3 

-5127.5 

-5152.5 

5 . 1 C A 7 

— 125A99.3 

83.0094 

a AGO 

12.8231 

A2 A9. 9 

70.8739 

2A099 .6 

-3873.6 

-5826.3 

A. IA3A 

-125867. 1 

59.3945 

5GC 

13.1767 

5551.6 

73.7771 

31336.9 

-2571.9 

-6316.5 

3. A833 

-13C196.6 

45.1870 

6CC 

13.385C 

6880. 6 

76. 1995 

38839.1 

-12A3.C 

-6712.2 

3.0C51 

-13CA95. 1 

35.6923 

700 

13.5172 

8226. 1 

7 8 . 2 7 3 A 

A6565 .3 

102.6 

-7CA6.C 

2 • 6 5 1 A 

-13C766.9 

28.8954 

8C0 

13.6C57 

5582. 5 

80. 08A5 

5AA85 . 1 

1A59.0 

- 7 3 A 5 . 3 

2.37C8 

— 131C15.6 

23.7875 

900 

13.6676 

1C9A6. A 

81.6908 

62575 .A 

2822.9 

-76A1.3 

2. 1 A 3 5 

— 1312AA.8 

19.8074 

1C00 

13.7126 

12315. 5 

83.1333 

70817.8 

A192.C 

-7936. C 

1.95A5 

-131A57. A 

16.6180 

1 ICO 

13.7A63 

13688.5 

8A.AA19 

79197.6 

5565. C 

-623C. 1 

1. 75AC 

-131656.0 

14.0044 

1 2CC 

13.7721 

15C6A. 5 

85.6391 

87702.5 

69 A 1 . C 

-8523.9 

1. 655A 

—131843.0 

11.8232 

1 300 

13.7523 

16AA2. 8 

86. 7A23 

96322 . 3 

8319.2 

-8818. C 

1. 53AC 

-132020.2 

9.9750 

1 AGO 

13 .8C8A 

17822.8 

87.7651 

1050A8.3 

9695.2 

-9 112. A 

1.A26A 

-132189.2 

8.3887 

1500 

13.821A 

192CA. 3 

88.7182 

113873.0 

1108C.8 

-9AC7.3 

1.3301 

-132351.5 

7.0123 

1600 

13.8321 

2C587. 0 

89.6106 

122789.9 

12A63.5 

-9702 .9 

1 . 2 A 3 1 

-1325C8. 2 

5.8064 

1700 

1 3 . 8 A 10 

2197C.7 

90. AA9A 

131793.3 

1 38 A 7 . 2 

-9999.3 

1. 1635 

-132660.3 

4.7411 

1800 

1 3 . 8 A 8 3 

23355.2 

91.2A08 

1A0878.2 

15231.7 

- 10296.5 

1.0915 

-1328C8.9 

3.7932 

1900 

13.85A9 

2A7A0. A 

91.9897 

1500A0.0 

16616.9 

-1C55A.7 

1.C2AE 

-13255A. 5 

2.9441 

2000 

13.8603 

26126. 1 

92. 7005 

15927A.8 

18002.6 

- 1C893.8 

0 . 96 30 

-133C98. 1 

2.1790 

2 100 

13.86A9 

27512. A 

93.3768 

168579.0 

19388.9 

-11193.8 

0.9C55 

-1332A0. 1 

1.4861 

2200 

L3. 869C 

28859. 1 

9A.0219 

1779A9.2 

20775.6 

-11A5A.9 

0.8515 

-133381.0 

0.8555 

2300 

13.8725 

30286.2 

9A. 6385 

187382. A 

22162.7 

-11757.1 

0. 8C 16 

-133521.3 

0.2792 

2AC0 

13.8756 

31673.6 

95.2290 

196876.0 

2355C . 1 

- 12 ICC . 3 

0. 75A3 

-133661.3 

-0.2497 

2500 

13.878A 

33061. 3 

95.7955 

206A27.A 

2A937.8 

- 12 AC A . 6 

0. 7C97 

-133801.5 

-0.7368 

2600 

13.8808 

3 A A A 9 . 3 

96. 3399 

21603A.A 

26325.8 



-133941.9 

-1.1869 

2 70G 

13.8830 

35837. 5 

96. 8638 

22569A . 7 

27713.9 



-13AC82. 9 

-1.6041 

2800 

13. 88A9 

37225. 9 

97.3687 

235A06.5 

29102.3 



-134224.5 

-1.9919 

2900 

13.8867 

386 1 A. A 

97.8560 

2A5167.9 

30A9C .9 



-13A367.0 

-2.3533 

3000 

13 .8883 

AC0C3.2 

98.3268 

25A977.1 

31875.7 



-134510.4 

-2.6910 

3 ICC 

13.8897 

A 1 352. 1 

98.7822 

26A832.7 

33268.6 



-134654.7 

-3.0073 

32CO 

13.8S1C 

A 2 7 8 1 . 1 

99.2232 

27A733 . 1 

3A657.6 



-13A8C0.1 

-3.3041 

3 30C 

13.8922 

AA17C.3 

99.6507 

28A676 .9 

26CA6.8 



— 134 946 . 4 

-3.5832 

3 A G 0 

13.8933 

AS 5 59. 6 

100.065A 

29A662.8 

37A36.0 



-135C93.9 

-3.8462 

3500 

1 3 . 8 5 A 2 

A69A8.9 

100.A681 

30A689.6 

38825 .A 



-135242.3 

-4.0944 

3600 

13.8951 

A 8 3 3 8 . A 

100.8596 

31A756.0 

A021A.9 



-135391.8 

-4.3291 

3700 

13.8960 

A 9 7 2 8 . 0 

L01.2A03 

32A861.1 

A 160 A . A 



-135542.2 

-4.5514 

3 8CC 

13.8968 

511 1 7. 6 

101.6109 

335003.8 

A 299 A . 1 



-135693.5 

-4.7622 

3 9CC 

13.8975 

52 5 0 7. 3 

101.9719 

3A5183.0 

A A 3 8 3 . 8 



-135845.8 

-4.9624 

ACOO 

13.8981 

53857. 1 

102.3237 

355397.8 

A 57 7 3 . 6 



-135998.9 

-5.1528 

A10C 

13.8587 

55286. 9 

102.6669 

3656A7 . A 

A 7 1 6 2 . A 



-136152.8 

-5.3341 

A 2 0 C 

13.8993 

56676. 8 

103.0018 

375930.9 

A 8 5 5 3 . 3 



— 1363C7.4 

-5. 5070 

A 300 

13.8998 

58066. 8 

103.3289 

3862A7 .5 

A 99 A 3 . 3 



-136462.8 

-5.6720 

AACC 

13.9C03 

59A56. 8 

103. 6A85 

396596.5 

5 1333.3 



-136618.7 

-5.8298 

A 5 00 

13.9C08 

6C8A6. 8 

103.9609 

A06977.0 

52722.3 



-136775.2 

-5.9806 

A60C 

13.9012 

62236. 9 

10A. 266A 

A 17388 .A 

5A113.A 



-136932.3 

-6.1251 

A 7CC 

13. 9C16 

63627. 1 

10A.5653 

A 2 7830 .0 

55502.6 



-137089.8 

-6.2636 

a eoc 

13. 9C2C 

65017.3 

10A. 8580 

A38301.3 

56893.8 



-137247.7 

-6.3965 

A900 

13.9C2A 

66AC7.5 

105. 1AA7 

AA88C 1 .A 

5828A.C 



-1374C6.0 

-6.5241 

5000 

13.9027 

67757. 7 

105. A256 

A59330 .0 

596 7 A . 2 



-137564.6 

-6.6467 

5 100 

13.9C30 

69188. 0 

105.7009 

A69886 .A 

61C6A.5 



-137723.5 

-6.7647 

5200 

13.9033 

7C578. 3 

105.9708 

A80A70.0 

62A5A.8 



-137882.7 

-6.8782 

5300 

13.9036 

71968. 7 

106.2357 

A91080.A 

6 38 A 5 . 2 



-138042.0 

-6.9876 

5 ACC 

13.9C38 

73359. 1 

106.A956 

501717.0 

65235.5 



-138201.4 

-7.0931 

5500 

13.9CA1 

7A7A9. 5 

106.7507 

512379.3 

66625.5 



-138361.0 

-7.1949 

5600 

13.9CA3 

76139. 9 

107.0012 

523067.0 

68016. A 



-138520.6 

-7.2931 

57CO 

13.9CA6 

77 53 C. 3 

107.2A73 

533779. A 

69A06 .£ 



-138680.3 

-7. 3880 

5 8CC 

13.9CA8 

78920. 8 

107.A892 

5AA516.3 

70797.3 



-138840.0 

-7.4797 

5 9CC 

13.9050 

8C3U.3 

107.7268 

555277.1 

72187.8 



-138999.7 

-7.5684 

6000 

13.9C52 

817C1. 8 

107.9606 

566061.5 

73578.3 



-139159.4 

-7.6543 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

S, 388.357° K. 
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Tfl RTE III. - Continued. THERMODYNAMIC PROPERTIES 


(l8l) S 2 CI 2 (gas)j molecular weight, 135.046 


r y 

C fi, 

cal/mole 

S°, ' 

-< /r f~ H b >• 

cal/mole 


Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

cal/mole °K 

cal/mole °K 

cal/mole 

(A Hf)f, 
cal/mole 

log ]Q Kf 

A Hf, 
cal/mole 

log io K 

0 

ICO 

1 1 . 6950 

0 

937.5 

60. 4964 

0 

5112.1 

-8692.6 

-7755.0 

-4391.7 
-4479. 5 

11.8117 

-193295.3 
-194349. 7 

408.1942 

200 

1 5. 5 1C6 

2315.2 

69.8916 

11663.1 

-6377.4 

-4612.7 

6.8598 

-195044.8 

195.5118 

298.15 

17.4169 

3942.6 

76.4866 

18861.9 

-4750.0 

-4750.0 

5. 1797 

-195532.9 

125.2716 

30 C 

17.4411 

3974.8 

76.5944 

19003. 5 

-4717.8 

-4752.8 

5. 1580 

-1 95540.9 

124.3878 

0 4C0 

18.3746 

5770.8 

81. 7549 

26931.1 

-2921.7 

-5982.9 

4. 2562 

-195927.5 

88. 7435 

500 

18.8702 

7635.5 

85.9136 

35321.4 

-1057.1 

-6848.0 

3. 5614 

-196243.5 

67.3181 

600 

19.1589 

9538.1 

89.3818 

44091.0 

845.6 

-7527.7 

3.0384 

-196506.8 

53.0131 

7 00 

19.3402 

11463.7 

92.3498 

53181. 1 

2771.2 

-8080.5 

2.6326 

-196728.7 

42. 7826 

800 

19. 4609 

134C4.2 

94.9407 

62548 » 4 

4711.6 

-8566. 1 

2.3081 

-196917.2 

35.1017 

900 

19.5450 

1 5354. 7 

97 .2380 

72159.5 

6662. 1 

-9044.8 

2.0412 

-197078.5 

29.1223 

1000 

19.6C60 

17312.4 

99.3006 

81988.2 

8619.8 

-9520. 3 

1.8160 

-197217.8 

24.3351 

1100 

19.6514 

19275.4 

101.1714 

92013.2 

10582.8 

-9993.8 

1.6223 

-197338.8 

20.4158 

1200 

19.6962 

21242.3 

102.8829 

102217.2 

12549.8 

-10466.1 

1.4530 

-197445.0 

17.1478 

1300 

19.7134 

23212.4 

104.4598 

112585. 3 

14519.8 

~ 10937. 7 

1.3032 

-197539.0 

14.3811 

14C0 

19.7351 

25184.8 

105.9215 

123105.3 

16492.3 

-11409.1 

1.1691 

-197623. 0 

12.0086 

1 500 

19. 7527 

27159. 3 

107.2837 

133766.3 

18466.7 

-11880.6 

1.0479 

-197699.0 

9.9517 

16 0 0 

19.7671 

29135.3 

108.5590 

144559.1 

20442.7 

- 12352. 3 

0. 9377 

-197768.6 

8.1511 

1700 

19.7790 

31112. 6 

109.7577 

155475.6 

22420.0 

-12824.4 

0.8366 

-197833.4 

6.5619 

1800 

19.7891 

33091.0 

110.8886 

166508.4 

24398.5 

-13297.1 

0.7433 

-197894.5 

5.1488 

1900 

19.7976 

35070.4 

111.9587 

177651.2 

26377.8 

- 13770.5 

0. 6569 

-197953.2 

3.884 l 

2000 

19.8C49 

37050.5 

112.9744 

188898.3 

28357.9 

-14244.6 

0.5763 

-198010.3 

2.7455 

2100 

19.8111 

39031.3 

113.9408 

200244. 5 

30338.7 

-14719.5 

0.5010 

-198066.9 

1. 7150 

2200 

19.8166 

41012.7 

114.8626 

211685.0 

32320. 1 

-15195.3 

0.4303 

-198123.6 

0.7780 

2300 

19.8213 

42994 .6 

115. 7436 

223215.6 

34302.0 

-15672.1 

0. 3636 

-198 13 1.0 

-0.0779 

2400 

19.8255 

44976.9 

116.5873 

234832.5 

36284.4 

-16149.8 

0.3006 

-198239.7 

-0. 8626 

2500 

19.8292 

46959.7 

117.3966 

246532.0 

38267.1 

-16628.4 

0.2409 

-198300.1 

-1.5847 

2600 

2700 

2800 

29C0 

3000 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3.800 

3900 

4000 

4 1 CO 
4200 
4300 
4400 
45C0 

4600 

4700 

4800 

4900 

5000 

5 ICC 
5200 
5300 
5400 
5500 

5600 

5700 

5800 

5900 

6000 

19.8324 
19.8353 
19.8379 
19.8403 
19 .8424 

19.8443 
19.846 1 
19.8476 
19. 8491 
19.8504 

19.8516 
19.8527 
19.8538 
19. 8547 
19.8556 

19.8564 

19.8572 

19.8579 

19.8585 

19.8592 

19. > 597 
19.8603 
19.8608 
19.36 1 3 
19.8617 

19.8621 
19.8625 
19. 8629 
19.8633 
19. 8636 

19. 8639 
19.8642 
19.8645 
19.8648 
19. 8650 

48942.7 

50926.1 

52909. 8 

54893.7 

56877.9 

58862.2 

60846.7 

62831.4 

64816.2 

66801.2 

68786. 3 

70771 . 5 

72756.9 

74742.3 

76727.8 

78713.4 
80699.1 

82684.8 

84670.7 

86656.5 

88642.5 

90628.5 

92614.5 
946 CO . 6 

96586.8 

98573.0 

100559.2 

102545.5 

104531 . 8 
106518. 1 

108504. 5 

110490.9 
1 12477.4 
114463.8 

116450.3 

118.1744 

118.9230 

119.6444 

120.3406 

121.0132 

121.6639 

122.2939 

122.9047 

123.4972 

124.0726 

124.6318 
125 . 1757 
125.7052 
126.2209 
126.7236 

127.2139 
127.6924 
128.1596 
128. 6162 
129.0625 

129.4990 
129.9261 
130. 3442 
130.7537 
131.1550 

131.5483 
13 1 .9340 
132.3123 
132. 6836 
133.048 1 

133.4060 
133.7576 
134.1031 
134.4426 
134. 7765 

258310.8 
2 70165 .9 

282094.4 

294093.9 

306161.8 

318295.8 

330493.9 

342754.0 

355074. 2 
367452.8 

379888.2 

392378.7 

404922.8 

417519.2 

430166.6 

442863.6 

455609.0 

468401. 7 
48 1240.5 

494124.5 

507052.7 

520024.0 

533037.6 

546092.6 

559188 . 1 

572323.3 
585497.5 

598709. 9 

611959.7 

625246.4 

638569. 1 

651927.3 

665320.4 

678747.8 

692208.8 

40250.2 

42233.6 

44217.2 

46201.2 

48185.3 

50169.6 

52154.2 

54138.8 

56123.7 

58108.7 

60093 .8 

62079. 0 

64064. 3 

66049.7 

68035.2 

70C20.8 

72006.5 

73992.3 

75978. 1 

77964.0 

79949.9 

81935.9 

83922.0 

85908. 1 

87894.2 

89880.4 

91866.7 

93852.9 
958 39.2 
9782 5.6 

99812.0 
101798.4 
1C 3784. 8 
105771.3 
107757.8 



-198362.6 

-198427.4 

-198494.8 

-198564.8 

-198637.7 

-198713.3 

-198791.8 

-198873.1 

-198957.2 

-199044.0 

-199133.3 

-199225.1 

-199319.4 

-199415.8 

-199514.4 

-199515.0 
-199717. 5 
-199821.6 
-199927. 4 
-200034. 6 

-200143.2 

-200252.9 

-200363.3 

-200475.6 

-200588.3 

-200701.8 
-200815.9 
-200930.6 
-201045. 8 
-201161.3 

-201277.2 
-2 C 1393. 4 
-201509.7 
-201626.1 
-201742.6 

-2.2516 
-2. 8692 
-3.4429 
-3.97/2 
-4.4761 

-4.9429 

-5.38C8 

-5.7923 

-6.1797 

-6.5452 

-6.8905 
-7.2172 
-7.5270 
-7.8210 
-8. 1004 

-8.3653 

-8.619/ 

-8.8615 

-9.0923 

-9.3131 

-9.5243 
-9.7267 
-9.9207 
-10. 1069 
-10.2858 

-10.4578 

-10.6232 

-10.7825 

-10.9359 

-11.0839 

-11.2267 

-11.3645 

-11.4977 

-11.6264 

-11.7509 


°A change in phase of on assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
S, 388.357° K. 
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TABLE III. - 
(182) SB 


Continued. THERMODYNAMIC PROPERTIES 
(gas); molecular weight, 51.066 


r, 

°K 

C p, 

cal/mole °K 

cal/mole 

C° 

^ T > 

cal/mole °K 

cal/mole 

H° 
n T > 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

lo 9| 0 K f 

A Hf, 
cal/mole 

'^lO*' 

0 


0 


0 

5 166 .7 

7275.2 

.. 

-76983.3 


100 

6.9589 

695. 1 

46. 5503 

3959.9 

5861.8 

7458.2 

-11.2385 

-77285.8 

164.5964 

200 

7 . 1 36 1 

1396.8 

51.4072 

8884.7 

6563.4 

7417.2 

-3. 0933 

-77647. 4 

79.9999 

298.15 

7.5597 

2117.3 

54.3330 

14082. 0 

72 84 .0 

7284.0 

-0.4444 

-78015.0 

52.0109 

300 

7.5678 

2131.3 

54.3797 

14182.6 

7298.0 

7281.1 

-0.4117 

-78021.5 

51.6582 

a 400 

7.9607 

2908.7 

56.6133 

19736.6 

8075.3 

6574.9 

0. 8889 

-78345.3 

37.4217 

500 

8 . 24 33 

3719.7 

58.4219 

25491.2 

8886.4 

6045.4 

1. 5819 

-78615.7 

28.8469 

600 

8.4391 

4554.4 

59.9432 

31411.5 

9721. 1 

5607.6 

2.0069 

-78844.5 

23.1119 

7 00 

8.5772 

5405.6 

61.2551 

37472.9 

10572.3 

5233.7 

2. 2892 

-79042.7 

19.0044 

800 

8.6777 

6268.6 

62.4073 

43657.2 

11435.3 

4894.3 

2. 4871 

-79218.5 

15.9164 

900 

8.7534 

7140.4 

63.4340 

49950.2 

12301.0 

4559.3 

2.6307 

-79377.5 

13.5096 

1000 

8.8123 

8018.8 

64. 3594 

56340.6 

13185.4 

4226.7 

2.7375 

-79523.6 

11.5804 

1100 

8.8596 

8902.4 

65.2016 

62819. 3 

14069.1 

3896.1 

2.8183 

-79659.7 

9.9992 

1200 

8.8986 

9790.4 

65.9742 

69378.7 

14957.1 

3566.9 

2.8802 

-79787.8 

8.6793 

1300 

8.9315 

10682.0 

66.6878 

76012.2 

15848.6 

3238.8 

2.9279 

-79909.4 

7.5607 

1400 

8.9600 

11576.6 

67.3508 

82714.5 

16743.2 

2911.6 

2.9649 

-80025.9 

6.6005 

1500 

8.9850 

12473. 8 

67.9698 

89480.9 

17640.5 

2585.2 

2.9935 

-80138.0 

5.7671 

1600 

9.0074 

13373.5 

68. 5504 

96307.2 

18540.1 

2259.5 

3.0156 

-80246. 8 

5.0369 

1700 

9.0277 

14275.2 

69.0971 

103189.9 

19441.9 

1934.2 

3.0325 

-80352.8 

4. 3917 

1 800 

9.0464 

15179.0 

69.6137 

110125.6 

20345.6 

1609.4 

3.0452 

-80456.8 

3.8175 

1900 

9.0638 

16084.5 

70.1032 

117111.7 

21251.1 

1284.9 

3.0544 

-80559.0 

3.3031 

2000 

9.0801 

16991.7 

70.5686 

124145. 5 

22158.3 

960.8 

3. 0609 

-80660.2 

2.8395 

2100 

9.0955 

179C0.5 

71.0120 

131224. 7 

23067. 1 

637.0 

3.0651 

-80760.5 

2.4195 

2200 

9. 1102 

18810.8 

71.4354 

138347.2 

23977.4 

313.5 

3. 0673 

-80850.3 

2.0373 

2300 

9.1243 

19722.5 

71.8407 

145511.2 

24889.1 

-9.9 

3.0680 

-80960.0 

1.6878 

2400 

9.1380 

20635.6 

72.2293 

152714.8 

25802.3 

-333.0 

3.0673 

-81059.8 

1.3671 

2500 

9.1511 

21550.1 

72.6026 

159956. 5 

26716.7 

-655.9 

3.0655 

-81159.7 

1.0717 

2600 

9.1640 

22465.8 

72.961 8 

167234.8 

27632.5 



-81260.0 

0.7986 

2700 

9.1765 

23382.8 

73 .3079 

174548.4 

28549.5 



-81360.8 

0.5455 

2800 

9.1887 

24301.1 

73.6418 

181896.0 

29467.8 



-81462.2 

0.3102 

2900 

9.2007 

25220.6 

73.9645 

189276.4 

30387.2 



-81564.2 

0.0908 

3000 

9.2125 

26141.2 

74.2766 

196688.6 

31307.9 



-81666.8 

-0. 1142 

3100 

9.2241 

27063. 1 

74.5789 

204131.4 

32229.7 



-81770.0 

-0.3062 

3200 

9.2356 

27986.0 

74.8719 

211604.0 

33152.7 



-81873.9 

-0.4865 

3300 

9.2469 

28910.2 

75.1563 

219105.5 

34076.8 



-81978.3 

-0.6560 

3400 

9.2581 

29835.4 

75 .4325 

226635.0 

35002.1 



-82083.3 

-0.8158 

3500 

9.2692 

30761.8 

75.7010 

234191.7 

35928.4 



-82188.9 

-0.9667 

3600 

9.2802 

31689. 3 

75. 9623 

241775.0 

36855.9 



-82294.9 

-1.1093 

3700 

9.2911 

32617. 8 

76 .2167 

249384.0 

37784.5 



-82401.3 

-1.2444 

3800 

9.3019 

33547.5 

76.4646 

257018.1 

38714. 1 



-82508.0 

-1.3726 

3900 

9.3127 

34478.2 

76.7064 

264676.7 

39644. 9 



-82614.9 

-1.4943 

4000 

9.3234 

35410* 0 

76.9423 

272359.2 

40576.7 



-B2722.1 

-1.6101 

4100 

9.3340 

36342.9 

77.1726 

280065.0 

41509.5 



-82829.3 

-1.7204 

4200 

9.3446 

3 72 76 .8 

77.3977 

287793.5 

42443.5 



-82936.6 

-1.8256 

4300 

9.3551 

38211.8 

77.6177 

295544.3 

43378.4 



-83043.9 

-1.9260 

4400 

9. 3656 

39147.8 

77.8329 

303316.9 

44314. 5 



-83151.1 

-2.0220 

4500 

9.3761 

40084.9 

78.0435 

311110.8 

45251.6 



-83258.0 

-2.1138 

4600 

9.3865 

41023.0 

78.2497 

318925.5 

46189.7 



-83364.8 

-2.2018 

4700 

9. 3969 

41962.2 

78.4517 

326760.6 

47128.9 



-83471.2 

-2.2861 

4800 

9.4073 

42902.4 

78.6496 

334615.6 

48069.1 



-83577.2 

-2.3670 

4900 

9.4176 

43843.7 

78.8437 

342490.3 

49010.3 



-83682.8 

-2.4447 

5000 

9.4279 

44785.9 

79.034C 

350384.3 

49952.6 



-83787.9 

-2.5194 

5100 

9.4382 

45729.3 

79.2208 

358297.0 

50895.9 



-83892.4 

-2.5913 

5200 

9.4485 

46673.6 

79.4042 

366228.3 

51840.2 



-83996.4 

-2.6605 

5300 

9.4587 

47618.9 

79.5843 

374177.8 

52785.6 



-84099.7 

-2.7271 

5400 

9.4689 

48565.3 

79.7612 

382145. 1 

53732.0 



-84202.3 

-2.7914 

5500 

9.4791 

49512.7 

79.9350 

390129.9 

54679.4 



-84304. 1 

-2.8534 

5600 

9.4893 

50461.2 

80.1059 

398132. 0 

55627.8 



-84405.2 

-2.9132 

5700 

9.4995 

51410.6 

80. 2740 

406151.0 

56577.3 



-84505.4 

-2.9710 

5800 

9.5097 

52361. 1 

80 . 4393 

414186.7 

57527. 7 



-84504.8 

-3.0269 

5900 

9.5198 

53312. 5 

80.6019 

422238.8 

58479.2 



-84703.3 

-3.0810 

6000 

9.5299 

54265.0 

80.7620 

430307.0 

59431.7 



-84800.8 

-3.1333 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
S, 388.357° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(183) SFg (gas); molecular weight, 70.066 








Formation from assigned 

Formation from 

T 

Cn 

H T~ H Q> 

St, 


H T, 

reference 

elements 

gaseous 

atoms 


P ’ 

7 1 






°K 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A Hf)f, 

log . „ Kf 

AHf , 

'°9|0 K 







cal/mole 


cal/mole 

0 





-bj>667.4 

-51299.7 

-51363.5 


-153913. 1 
-154613.7 


8.0C60 

795.6 

51.2 52 1 

4329.6 

113.3909 

327. 5 972 

20C 

9.0214 

1637.4 

5 7.0464 

9 771.9 

-:>2o25.7 

-51614 .5 

57.6663 

-155361.0 

153.33/7 

296. 1 5 

10.4192 

2593. 0 

60.9154 

15568.9 

-5 1870.0 

-51 870. C 

39.0594 

-15602 7. 1 

102.3448 

300 

10.4427 

2612.3 

60.9799 

1568 1 . 7 

-1)1650.7 

-518 74. 6 

38.8245 

-1 56038.4 

1 0 1 . 6 3 95 

0 40C 

11 .4953 

3712.8 

64.1384 

21942 . 6 

-30750. 3 

- 026 42 - 6 

29 . 3463 

-156579. 3 

73.1 75 9 

800 

12.1823 

4899. 1 

66.7829 

26492. 3 

-4 956b# 9 

-53199.6 

23.5671 

-157006.5 

b 6 . 3 440 

6 00 

12.6303 

6141.3 

69.0464 

35286.5 

-48321. 7 

-53645. 7 

1 9.6759 

-157352. 7 

44.5944 

700 

12.9311 

7420. 3 

71.0174 

42291 .9 

-6 7042 . 7 

-5401 6.8 

16.8751 

-157642.3 

36.3995 

800 

13.1403 

8724.5 

72. 7586 

49482. 4 

-45738.5 

-54347. 1 

14 . 7609 

-157891.9 

30.2426 

900 

13.2905 

10046.4 

74.3154 

56837 .5 

— 444 16*6 

-54669 . 4 

13.1 066 

-158112.5 

25.44 7U 

1 000 

13.405 

11381.3 

75.721c 

64340.5 

-43031 . 7 

-54937.0 

1 1. 7754 

-158311.5 

21.67-54 

1 LOO 

13. 4856 

12725.8 

77.0032 

71977.7 

-41737. 2 

-55301.7 

10.6799 

-153494 . 1 

18.4584 

1200 

13.5507 

14077. 8 

78. 1795 

79737.6 

-4 0335. 2 

-55614.7 

9.7618 

-158664 . 1 

15.833a 

1 30b 

13 . 6 C 2 1 

15435 . 5 

79.2662 

37610.6 

-39027.5 

-55926.8 

8.9806 

- 158324.2 

13.6091 

1 AGO 

13.6434 

16797.9 

80.2758 

95388.3 

-3 7665 . 1 

-56238.6 

3.3072 

-158976.6 

11.7011 

1900 

13.6769 

18164.0 

81.2183 

103663. 5 

-36299. 1 

-56550.5 

7. 7203 

-159122 .8 

lb. 0460 

1600 

13. 7C 46 

19533. 1 

82.1019 

111830.0 

-34930. 0 

-56862.8 

7.2040 

-159264.2 

8 . 5964 

1 700 

13.7276 

20904.7 

82.9334 

120062. 1 

-33558. 3 

-57175 .8 

6. 7459 

-159401.9 

7.3162 

1 800 

13. 7471 

22278.5 

83.7187 

128415.1 

-32184. 6 

-57489.7 

6.3365 

-159536.9 

6.17 74 

1900 

13.7636 

23654.0 

84.4624 

1 36824.5 

-30809.0 

-57804. 7 

5.9681 

-159569. 8 

5.1575 

2000 

13.7/77 

25031.1 

8 5.168 7 

145306.3 

-79431.9 

-58120.8 

5.6348 

- 15930 1 . 3 

4.2389 

2 ICO 

13.7899 

26409.5 

85.8413 

15 3837. 1 

-28053. 5 

-58438.2 

5. 3316 

-159932.0 

3.4070 

2 200 

13 .8C05 

27789.0 

86.4830 

162473. 6 

-26674.0 

-56757.0 

5.0544 

-160062.4 

2.6502 

2 300 

13. 8 C 98 

29169.6 

87.0967 

171152.8 

-25293.5 

-59077.2 

4. 7999 

-160 192.7 

i . 9536 

2400 

13.8180 

30551.0 

87.6846 

179892.1 

-23912 . 1 

-59398.8 

4.5654 

-160323.5 

1.3241 

25CC 

13.8252 

31933. 1 

88.2488 

188688.9 

-22529.9 

-59722. 1 

4.34S5 

-160454.8 

0. 7400 

2600 

13.3316 

33316.0 

88.7912 

197341.1 

-21147.1 



-160586.9 

0. 2003 

2 700 

13.8373 

34699.4 

89.3133 

206446.5 

-19763.6 



-160720.1 

-0.2999 

2 8C0 

13.8424 

36083.4 

89.8166 

2 1540 3. 1 

-18379. 6 



-160854. 4 

-C. 7646 

2 9 CO 

13.8470 

37467.9 

90.3025 

224409.2 

-16995. 1 



- 160989. 8 

-l. 197/ 

3000 

L3.8512 

38852.8 

90.7720 

233463. 1 

-15610.2 



-161126.6 

-1.6023 

3100 

13.8549 

40238. 1 

91.2262 

242563. 1 

-14224.9 



-161264.7 

-1.9811 

3200 

13 . 8533 

41623.8 

91 .666 1 

251707.8 

-12839.3 



-161404.1 

-2.3365 

3300 

13.3615 

43009.8 

92.0926 

260395.9 

-1 1453.3 



-161544.8 

-2.6707 

3400 

13.8643 

44396.1 

92.5065 

270125.9 

-1G067.0 



-1 61686 .8 

-2.9855 

3 5 GO 

13.8669 

45782.6 

92.9084 

279396.8 

-8680.4 



-161830. 2 

-3.2825 

3600 

13.8693 

47169. 4 

93.299 1 

288707. 2 

-7293.6 



-161974.8 

-3.5634 

3 7C0 

13.8715 

48556.5 

93. 6791 

298056.2 

-5906*6 



-162120. 5 

-3.8292 

3 8 C C: 

13.8735 

49943.7 

94.0491 

307442.7 

-4519.3 



-152267.5 

-4.0813 

3900 

1 3. 8754 

51331.2 

94.4095 

81 6865 . 7 

-3131.8 



- 16241 5. 5 

-4.320 7 

4000 

13.8772 

52718.8 

94.7608 

326324. 3 

-1744.2 



-162564.5 

-4.54 83 

4 ICG 

13.8788 

54106.6 

95.1035 

335817.6 

-356.4 



-1627 14.5 

-4 . 765 1 

42 00 

13.8803 

55494.6 

95.4379 

345344.7 

1031.5 



-162865.4 

-4.971 7 

4 30 0 

13.8817 

56882.7 

95.7646 

354904. 9 

24 19.6 



-163017.2 

-5.1688 

4400 

13.8830 

58270.9 

96.0837 

364497.4 

3807.9 



-163169.7 

-5.3572 

4 5 00 

13.8842 

59659.3 

96.3957 

374121.4 

5196.2 



-163322.9 

-5.5374 

4600 

13.8353 

61047. 7 

96.7009 

383776. 3 

6584.7 



-l 634 76.8 

-5. 7099 

4700 

13.8864 

62436.3 

96.9995 

393461.4 

7973. 3 



-163631.3 

-5.8752 

4800 

13.8874 

63825.0 

97.2919 

493176.0 

9362.0 



-163786.3 

-6.0338 

4900 

13.8884 

65213.8 

97.5782 

412919.6 

10750.8 



-163941 .8 

-6. 1861 

5000 

13.3893 

66602.7 

97.8588 

42269 1. 5 

12139. 7 



-1 64097.7 

-6.3324 

5 ICO 

13.3901 

67991.7 

98. 1339 

432491 . 1 

13528.6 



-164253. 9 

-6.4731 

5200 

L3.8909 

69380.7 

93.4036 

4423 18 . 1 

1491 7. 7 



-164410.5 

-6. 6085 

5300 

13. 8916 

70769.8 

98.6682 

452171.7 

16306.8 



-164567.4 

-6. 7389 

5400 

13.8923 

72159.0 

98.9279 

462051 . 5 

17696.0 



-164724. 5 

-b . 8546 

5500 

13.3930 

73548. 3 

99. 1828 

471957.1 

19085.3 



- 164881 . 7 

-6.9859 

5600 

13. 8936 

74937.6 

99.4331 

48 1887.9 

20474.6 



-1 65039.2 

-7. 1030 

57b0 

13.9942 

76327.0 

99.6791 

491843.6 

21864.0 



-165 196.7 

-7.216b 

5800 

13.3943 

77716. 5 

99. 92C7 

501823.6 

23253.4 



-165354.4 

-7 .3253 

5900 

13.8953 

791C6.0 

100.1582 

51 1827.6 

24642 .9 



-165512.1 

-7.4309 

6000 

13.8958 

80495.5 

100. 391 8 

521855. 1 

26032.5 



-165669.7 

-7.5331 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
S, 388.357® K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(184) SF^ (gas ) 5 molecular weight, 108.066 


T, 

°K 

L p i 

cal/mole °K 

H T~ H 0' 

cal/mole 

9° 

' 

cal/mole °K 

cal/mole 

"h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

o 

in 

5 

3 

A Hf, 
cal/mole 

l 0 9| 0 K 

0 


0 



0 

-173684.6 

-168411.7 

■ 

-307735. 1 


100 

9. 1881 

824.2 

56.2291 

4798.7 

-17 28 60. 4 

-169141.6 

363.4764 

-305404.2 

652.9256 

200 

13.5514 

1951.5 

63.8673 

10822.0 

-171733.1 

-1698C7.3 

178.3526 

-31C517.5 

314.1803 

298.15 

17.4729 

3484.6 

70.0518 

17401.3 

-1702QC.0 

-170200.0 

117.2027 

-312073.5 

202. 1483 

300 

17.5338 

3517. 0 

70. 1601 

17531.0 

-170167.6 

-170205.3 

116.4333 

-312091.8 

200.7376 

a 400 

20.1652 

5412. 1 

75.5938 

24825.4 

-168272.5 

-17C948.9 

85.4C51 

-312918.2 

143.8281 

500 

21.8148 

7517.4 

80.2849 

32625.0 

-166167.2 

-171392.3 

66.7037 

-313490.6 

109.6047 

600 

22.8713 

8755. 5 

84.3624 

40862.0 

-163929.1 

-171674. C 

54.2C8C 

-313890.7 

86.7535 

700 

23.5741 

12080. 0 

87.9443 

49481.0 

-161604.6 

-171845.5 

45. 2705 

-314173.5 

70.4134 

800 

24.0600 

14463. 1 

91.1258 

58437.5 

-159221.5 

-171965.4 

38.5619 

-314374.2 

58.1488 

900 

24.4077 

16887. 5 

93.9808 

67695.3 

-156797.2 

-17206C.0 

33.3408 

-314516.0 

48.6046 

1000 

24.6641 

19341. 7 

96.5663 

77224.7 

-154343. C 

-172141.4 

29.1619 

-314614.3 

40.9662 

1 100 

24.8580 

21818. 2 

98. 9266 

87001.1 

-151866.4 

-172214.0 

25.7412 

-314679.7 

34.7150 

1200 

25.0080 

24311.8 

101.0962 

97003.7 

-149372.8 

- 17228C. 5 

22.8855 

-314719.8 

29.5048 

1300 

25.1262 

26818. 7 

L03 . 1028 

107214.9 

-146865.9 

-172344.2 

20.4756 

-314740.0 

25.0958 

1400 

25.2210 

29336.3 

104.9684 

117619.5 

-144348.4 

-1724C5.5 

18.4C5E 

-314744.4 

21.3164 

1 50C 

25.2981 

31862.3 

106.7112 

128204.5 

-141822.3 

-172465.9 

16.6113 

-314736.3 

18.0410 

1600 

25.3616 

34395.4 

108.3460 

138958.2 

-139289.2 

-172526.3 

15.04C6 

-314718.0 

15.1752 

1700 

25.4146 

36934. 3 

109.8852 

149870.5 

-136750.3 

-172587 .3 

13.6542 

-314691.7 

12.6467 

1800 

25.4591 

35478. 1 

111.3391 

160932.4 

-134206.6 

-172649.5 

12.4214 

-314658. 8 

10.3993 

1900 

25.4970 

42025. 9 

112.7167 

172135.8 

-131658.7 

-172713.3 

11.3175 

-314620.7 

8.3888 

2000 

25.5294 

44577. 3 

114.0253 

183473.4 

-129107.3 

-17277e.9 

10.3245 

-314578.6 

6.5795 

2100 

25.5574 

47131. 7 

115.2716 

194938.7 

-126553.0 

-172846.8 

9.4253 

-314533.3 

4.9427 

2200 

25-5617 

49688.6 

116.4611 

206525.8 

-123996. C 

-172917. C 

8.6C75 

-314485.6 

3.4550 

2300 

25.6030 

52247.9 

117.5988 

218229.2 

-121436.7 

-172985.8 

7 .860 5 

-314436.2 

2.0969 

2400 

25.6217 

548C9.2 

118.6888 

230044.0 

-118875.5 

-173065.3 

7. 1755 

-314385.6 

0.8521 

2500 

25.6382 

57372.2 

119.7351 

241965.5 

-116312.5 

-173143.7 

6. 5450 

-314334.3 

-0.2929 

2600 

25.6529 

59936. 7 

120.7409 

253989.7 

-113747.9 



-314282.6 

-1.3496 

2700 

25.6660 

62 502. 7 

121.7093 

266112.5 

-111181.9 



-314230.7 

-2.3280 

2800 

25.6777 

65C69. 9 

122.6429 

278330.4 

-108614.7 



-314179. 1 

-3.2362 

2900 

25.6883 

67638. 2 

123.544 2 

290640.0 

-106046.4 



-314127.8 

-4.0817 

3000 

25.6978 

702C7.5 

124.4152 

303038.2 

-1C 34 77.1 



-314C76.9 

-4.8708 

3100 

25.7C64 

72777. 7 

125.2580 

315522.1 

-100906.9 



-314026.7 

-5.6087 

3200 

25.7142 

75348. 8 

126.0743 

328088.9 

-98335.9 



-313977.2 

-6.3005 

3300 

25.7214 

7792C.5 

126.8657 

340736 . 1 

-95764.1 



-313928.4 

-6.9502 

3400 

25.7279 

8C493. 0 

127.6336 

353461.3 

-93191.6- 



-313880.4 

-7.5616 

3500 

25.7338 

83066. 1 

128.3795 

366262.1 

-9C6 18.5 



-313833.2 

-8.1380 

3600 

25.7393 

85639. 8 

129. 1045 

379136.5 

-88C44.9 



-313786.8 

-8.6823 

3700 

25.7444 

88214.0 

129.8098 

392082.3 

-85470.7 



-313741.2 

-9.1971 

3800 

25.7490 

8 C 7 8 8. 6 

130.4964 

405097.8 

-82896.0 



-313696.3 

-9.6847 

3900 

25.7533 

93363. 8 

131. 1653 

418181.0 

-8032C.9 



-313652.2 

-10.1473 

4000 

25.7573 

55939.3 

131.8174 

431330.3 

-77745.3 



-313608.7 

-10.5866 

4100 

25.7610 

98515.2 

132.4535 

444544.0 

-75169.4 



-313566.0 

-11.0045 

4200 

25.7645 

101091. 5 

133.0743 

457820.5 

-72593.1 



-313523.9 

-11.4024 

4300 

25.7677 

1C3668. 1 

133.6806 

471158.4 

-7C016.5 



-313482.3 

-11.7818 

4400 

25. 7707 

1C6245. 0 

134.2730 

484556.2 

-67439.6 



-313441.3 

-12. 1439 

4500 

25.7735 

1C6822.2 

134.8522 

498012.5 

-64862.4 



-3134C0. 7 

-12.4898 

4600 

25.7761 

111399.7 

135.4187 

511526.2 

-62284.9 



-313360.6 

-12.8206 

4700 

25.7785 

113977.4 

135.9730 

525095.8 

-59707.2 



-313320.9 

-13.1374 

4800 

25.7808 

116555.4 

136.5158 

538720.4 

-57129.2 



-313281.5 

-13.4409 

4900 

25.7830 

115133.6 

137.0474 

552398.6 

-54551. C 



-313242.4 

-13.7319 

5000 

25.7850 

121712.0 

137.5683 

566129.5 

-51972.6 



-313203.6 

-14.0113 

5100 

25.7869 

124290. 6 

138.0789 

579911.9 

-49394. C 



-313165.0 

-14.2797 

5200 

25.7887 

126869.4 

138.5797 

593745.0 

-46815.3 



-313126.6 

-14.5378 

5300 

25.7904 

129448. 3 

139.0709 

607627 .6 

-44236.3 



-313088.3 

-14.7861 

5400 

25.7920 

132027.4 

139.5530 

621558.8 

-41657.2 



-313C50. 1 

-15.0251 

5500 

25.7936 

134606. 7 

140.0263 

635537.9 

-39077.9 



-313011.9 

-15.2555 

5600 

25.7950 

137186.2 

140.4911 

649563.8 

-36498.5 



-312973.8 

-15.4775 

5700 

25.7964 

135765.7 

140.9476 

663635.8 

-33918.9 



-312935.7 

-15.6918 

5800 

25.7977 

142345.4 

141.3963 

677753.1 

-31338.2 



-312897.6 

-15.8987 

5900 

25.7989 

144925.3 

141.8373 

691914.8 

-28759.4 



-312859.4 

-16.0985 

6000 

25.8C01 

1475C5.2 

142.2709 

706120.3 

-26179.4 



-312821.2 

-16.2916 


°A change in phase of an assigned reference element has occurred between this lemperature and the preceding temperature. Melting point of 
S, 388.357° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(185) SFg (gas); molecular weight, 146.066 



So, 

cal/mole °K 

Uo - Uo 

"r ^0’ 
cal/mole 

c° 

*7"' 

cal/mole °K 

-( Ff-Ho ). 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf ) f , 
cal/mole 



lo 9|0 K 

0 


0 


0 

- 292556.5 

- 2851 73.9 


- 461207.4 


ICO 

9.2853 

819.5 

53.2996 

4510.4 

- 291737.0 

- 286603.3 

610 . 6426 

- 463878.2 

975.8348 

200 

16.5162 

2086.3 

61 . 7886 

10271. 5 

- 291470.2 

- 287829.6 

296.9079 

- 466303 . 7 

467.8920 

298 . 1 5 

23 .26 16 

4056.5 

69. 713 7 

16728.6 

- 288500.0 

- 288500.0 

193. 2535 

- 468089.3 

299.8592 

300 

23. 3664 

4099.6 

69. 8579 

16857.7 

- 288456.9 

- 238508 .4 

191.9493 

- 469117.5 

297.7434 

a 400 

27.8996 

6680.3 

77.2508 

24220. 0 

-2 85876 .2 

- 289336.5 

139.3671 

- 469338.6 

212.3834 

5 CO 

30.7506 

9623 .7 

83.8069 

32279.8 

- 282932.8 

- 239747.4 

107. 7303 

- 470137.2 

161.0554 

600 

32. 5827 

12796.8 

89. 5871 

40955. 5 

-2 79759.7 

- 289925.4 

86.6161 

- 470652.0 

126. 7886 

700 

33.8050 

16120.1 

94. 7075 

50175.2 

- 276436.4 

- 289952.8 

71.5291 

- 470974. 5 

102.2904 

800 

34 .6517 

19545.4 

99.2801 

59878.7 

- 273011.1 

- 289890.3 

60.2147 

- 471163. 1 

83.9068 

900 

35.2586 

23042.5 

103.3984 

70016.1 

- 269514.0 

- 289786.9 

51.4172 

- 471255.7 

69.6042 

1000 

35.7066 

26591.8 

107.1376 

80545.8 

- 265964.7 

- 289656.2 

44.3821 

- 471277.5 

58.1607 

1100 

36.0458 

30180.2 

110.5574 

91433.0 

- 262376.3 

- 289506.9 

38.6288 

- 471245.9 

48.7980 

1200 

36 . 3083 

33798.4 

113.7055 

102648.2 

- 258758 . 1 

- 289344.7 

33.8370 

- 471173.1 

40. 9965 

1300 

36.5154 

37440.0 

116.6203 

114166. 3 

- 255116.5 

- 289173.8 

29 . 7848 

- 471068.0 

34.3966 

1400 

36 .68 15 

41100.2 

119.3326 

125965.5 

- 251456.3 

- 288997.2 

26 . 31 35 

- 470937. 1 

28.7409 

1500 

36.8166 

44775.3 

121.8682 

138027.0 

- 247781.2 

- 288817.1 

23 . 3069 

- 470785. 5 

23.8408 

1600 

36.9280 

48462.7 

124.2479 

150334.0 

- 244693.8 

- 288635.2 

20.6778 

- 470617.2 

19.5546 

1700 

37.0209 

52160.3 

126.4895 

162871.9 

- 240396.2 

- 238452. 8 

18 . 359 5 

- 470435.3 

15.7742 

1800 

37.0990 

55866.4 

128.6079 

175627.8 

- 236690.1 

-2882 70.9 

16. 3000 

- 470242.2 

12.4151 

1900 

37.1655 

59579. 7 

130.6155 

188589.8 

- 232976.8 

- 288090.3 

14.4585 

- 470040.0 

9.4108 

2000 

37.2224 

63299.2 

132. 5234 

201747.6 

- 229257.3 

- 287911.7 

12. 6022 

- 469830.4 

6.7082 

2100 

37.2715 

67023.9 

134.3407 

215091.5 

- 225532.6 

- 287735.5 

1 l . 3046 

- 469614. 7 

4.2641 

2200 

37.3142 

70753.2 

136.0755 

2286 12.9 

- 221803. 3 

- 287562.3 

9.9439 

- 469394.2 

2.0432 

2300 

37.3515 

74486.6 

137.7351 

242304. 1 

- 218069.9 

- 287392. 4 

8.7023 

- 469169. 7 

0.0164 

2400 

37.3843 

78223. 4 

139.3254 

256157.7 

- 214333.1 

- 287226.0 

7.5648 

- 468942. 0 

- 1.8437 

2 500 

37.4134 

81963. 3 

140.8521 

270167.0 

- 210593.2 

- 287063.5 

6.5190 

- 468712.0 

- 3.5483 

26 C 0 

37.4391 

85706.0 

142.3200 

284326.1 

- 206850.5 



- 468480.0 

- 5.1238 

2700 

37.4621 

89451.0 

143.7334 

293629.2 

- 203105.4 



- 468246.6 

- 6.5818 

2800 

37.4827 

93198.3 

145.0962 

313071. 1 

- 199358.2 



- 468012.1 

- 7.9351 

2900 

37.5012 

96947. 5 

146.4119 

327646.9 

- 195609.0 



- 467776.9 

- 9. 1944 

3000 

37.5179 

100698.5 

147.6835 

342352.0 

- 191858.0 



- 467541. 3 

- 10.3691 

3100 

37.5331 

104451.1 

148.9140 

357182.2 

- 188105.4 



- 467305.3 

- 1 1.4675 

3200 

37.5468 

108205. 1 

150.1058 

372133.5 

- 184351.4 



- 467069. 3 

- 12.4967 

3300 

37.5594 

111960.4 

151.2614 

387202.2 

- 180596. 1 



- 466833.2 

- 13.4631 

3400 

37.5708 

115716.9 

152.3828 

402384. 7 

- 1 76839.6 



- 466597.3 

- 14.3721 

3500 

37.5813 

119474.5 

153.4721 

417677.7 

- 173082.0 



- 466361.5 

- 15.2288 

3600 

37.5909 

123233.1 

154. 5309 

433078.1 

- 169323.4 



- 466126.0 

- 16.0375 

3700 

37.5998 

126992.7 

155.5610 

448582.9 

- 165563.8 



- 465890.8 

- 16.8021 

3800 

37.6080 

130753.1 

156.5638 

464189.4 

- 161803.4 



- 465655.8 

- 17.5260 

3900 

37.6155 

134514.3 

157.5408 

479894.8 

- 158042.2 



- 465421.2 

- 18.2125 

4000 

37.6226 

138276.2 

158.4932 

495696.7 

- 154280.3 



- 465186.9 

- 18. 8644 

4100 

37 . 6291 

142038.8 

159.4223 

511592.7 

- 150517.7 



- 464952.8 

- 19.4841 

4200 

37.6351 

145802.0 

160.3291 

527580.4 

- 146754. 5 



- 464719.0 

- 20.0740 

4300 

37.6407 

149565.8 

161.2148 

543657.8 

- 142990.7 



- 464485.5 

- 20.6362 

4400 

37.6460 

153330. 1 

162.0802 

559822.7 

- 139226.4 



- 464252.1 

- 21.1726 

4500 

37.6509 

157094.9 

162.9263 

576073.2 

- 135461.6 



- 464019.0 

- 21.6849 

4600 

37.6555 

160860.3 

163.7538 

592407.3 

- 131696.2 



- 463786.1 

- 22. 1747 

4700 

37.6598 

164626.0 

164.5637 

608823.3 

- 127930.5 



- 463553.3 

- 22.6433 

4800 

37.6638 

168392.2 

165 . 3566 

625319.5 

- 124164.3 



- 463320.6 

- 23.0923 

4900 

37.6676 

172158.8 

166.1333 

641894. 1 

- 120397.7 



- 463088.0 

- 23.5227 

5000 

37.6712 

175925.7 

166 . 8943 

658545.6 

- 116630.8 



- 462855.4 

- 23.9356 

5100 

37.6745 

179693.0 

167.6403 

675272.5 

- 112863. 5 



- 462622.9 

- 24.3322 

52 C 0 

37.6777 

1 83460.6 

168.3719 

692073.2 

- 109095.9 



- 462390.3 

- 24.7133 

5300 

37.6807 

187228.6 

169.0896 

708946. 4 

- 105327.9 



- 462157.7 

- 25.0799 

5400 

37.6835 

190996.8 

169.7940 

725890.7 

- 101559.7 



- 461925 .0 

- 25.4327 

5500 

37.6862 

194765.3 

170. 4855 

742904. 8 

- 97791.2 



- 461592.3 

- 25.7725 

5600 

37.6887 

198534.0 

171 . 1645 

759987. 4 

- 94022 .5 



- 461459.4 

- 26.1000 

5700 

37.6911 

202303.0 

17 1.8316 

777137.3 

- 90253.5 



- 461226.4 

- 26.4159 

5800 

37.6934 

206072 .2 

172. 4872 

794353.3 

- 86484. 3 



- 460993.3 

- 26.7207 

5900 

37.6956 

209841.7 

173.1315 

811634.3 

-82 714. 8 



- 460760.0 

- 27.0150 

6000 

37.6976 

213611.3 

173.7651 

828979.3 

- 78945 . 1 



-460 526 * 4 

- 27.2994 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
S, 388.357° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(186) S 2 F2 (gas)j molecular weight, 102.132 


T, 

°K 

r° 

6 p • 

cal/mole °K 

H T~ H 0' 

cal/moie 

C“ 

■V’ 

cal/mole °K 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

o 

in 

o 

A Hf, 
cal/mole 

o 

tQ 

O 

0 


0 


0 

-5788C.5 

-53663.4 


-222180.3 


ICC 

9.4879 

833. 5 

56.0164 

4768.1 

-57046.9 

-53854.0 

119.7091 

-223342. 1 

471.3789 

200 

12.8829 

1957.1 

63.6677 

10776.5 

-55923.4 

-54215.9 

60.7092 

-224344.9 

226.8957 

298.15 

15.2929 

3348. 4 

69. 2958 

17312.1 

-54532.0 

-54532.0 

41.1564 

-225130.0 

146.0671 

300 

15.3285 

3376. 8 

69.3905 

17440.4 

-54503.7 

-54537.6 

40. 9C97 

-225142.7 

145.0495 

0 400 

16.6300 

4991. 0 

74.0241 

24618.6 

-52889.4 

-5589C.2 

30.9304 

-225730.7 

103.9961 

500 

17.7394 

6723. 2 

77. 8855 

32219.6 

-51157.3 

-56839.3 

24.7778 

-226161.5 

79.3076 

600 

18.3108 

8527. 8 

81.1741 

40176.7 

-49352.7 

-57579.7 

20.6109 

-2264 e3. 9 

62.8210 

700 

18.6865 

1C378. 9 

84.0269 

48439.9 

-47501.6 

-58178.7 

17. 5995 

-226731.6 

51.0300 

800 

18.9443 

12261. 2 

86.5399 

56970.8 

-45619.3 

-58701.2 

15.3193 

-226926.8 

42.1780 

900 

19. 1278 

14165.3 

88.7824 

65738.9 

-43715.2 

- 592 1C . 7 

13.53C1 

-22 7084. 1 

35.2878 

1C00 

19.2626 

16085. 1 

90.8051 

74719.9 

-4 1795.3 

-59712.7 

12.0664 

-227213.3 

29.7721 

1100 

19.3642 

18016.7 

92.6460 

83893.9 

-39863.8 

-60209.8 

10. 8953 

-227321.3 

25.2570 

1200 

19.4427 

19957.2 

94.3344 

93244.0 

-37923.3 

-6C7C3.7 

9.8945 

-227412.9 

21.4927 

1300 

19.5045 

2 1 9 04. 7 

95.8932 

102756.4 

-35975.8 

-61195.4 

9.04C8 

-227491.9 

18.3063 

1400 

19.5539 

23857. 7 

97.3405 

112419.0 

-34022.8 

-61685.9 

8.3031 

-227560.9 

15.5743 

1500 

19 . 5941 

25815. 2 

98.6910 

122221.3 

-32065.3 

-62175.8 

7.6586 

-227622.4 

13.2058 

1600 

19.6272 

27776.3 

99.9566 

132154.3 

-30104.2 

-62665.5 

7.C9C3 

-227678. 1 

11.1329 

1700 

19.6547 

29740.4 

101.1474 

142210.1 

— 2814C.0 

-63155.4 

6.5849 

-227729.5 

9.3034 

1800 

19.6779 

31 707. 1 

102.2715 

152381.6 

-26173.4 

-63645.8 

6. 1321 

-227778.1 

7.6768 

1900 

19.6976 

33675. 9 

103.3360 

162662.4 

-24204.6 

-64137.0 

5.7239 

-227824.9 

6.2211 

2000 

19.7145 

35646.5 

104.3468 

173047.0 

-22233.9 

-64628.9 

5.3536 

-227870.9 

4.9108 

2 IOC 

19.7290 

37618. 7 

105.3090 

183530.2 

-20261.8 

-65122. C 

5. 0161 

-227916.9 

3.7250 

2200 

19.7416 

39592.3 

106.2271 

194107.3 

-18288.2 

-65616. 1 

4.7069 

-227963.7 

2.6468 

2300 

19.7527 

41567. 0 

107.1049 

204774.2 

-16313.5 

-66111.5 

4.4224 

— 228C11.8 

1.6621 

2400 

19.7624 

43542. 7 

107.9458 

215527.1 

-14337.7 

-66608.2 

4. 1597 

-226C61.8 

0.7593 

2500 

19. 7709 

45519.4 

108.7527 

226362.3 

-12361.0 

— 671C6.4 

3.9162 

-228113.9 

-0.0715 

2600 

19.7786 

47496. 9 

109.5283 

237276.6 

-10383.6 



-228168.6 

-0.8385 

2700 

19.7853 

49475. 1 

110.2748 

248267.0 

-8405.4 



-228226.0 

-1.5489 

2800 

19.7914 

51453. 9 

110.9945 

259330.6 

-6426.5 



-22 8286. 4 

-2.2088 

2900 

19.7969 

53433.4 

111.6891 

270465 .0 

-4447.1 



-228349.9 

-2.8232 

3000 

19.8018 

55413.3 

112.3603 

281667.7 

-2467.2 



-228416.4 

-3.3969 

3 IOC 

19.8063 

57353. 7 

113.0097 

292936.4 

-486.7 



-228486.2 

-3.9338 

3200 

19.8104 

59374.6 

113.6386 

304268.9 

1494.1 



-228559.0 

-4.4372 

3300 

19.8141 

61355. 8 

114.2482 

315663.4 

3475.3 



-228635.0 

-4.9103 

3400 

19.8174 

63337.4 

114.8398 

327118.0 

5456.9 



-228714.0 

-5.3557 

3500 

19.8205 

65319. 3 

115.4143 

338630.8 

7438.8 



-228795.9 

-5.7758 

3600 

19.8234 

67301. 5 

115. 9727 

350200.3 

9421.0 



-228880. 6 

-6.1727 

3700 

19.8260 

69283. 9 

116.5159 

361824.9 

11403.5 



-228968.0 

-6.5483 

3800 

19.8284 

71266. 6 

117.0446 

373503.0 

13386.2 



-229C58. 0 

-6.9042 

3900 

19.8306 

73249.6 

117.5597 

385233.3 

15369.1 



-229150.4 

-7.2421 

4000 

19.8327 

75232. 8 

118. 0618 

397014.5 

17352.3 



-229245.2 

-7.5632 

4 100 

19.8346 

77216. 1 

118.5516 

408845.3 

19335.7 



-229342. 1 

-7.8687 

4200 

19.8364 

79199.7 

119.0296 

420724.4 

21319.2 



-2 29441.0 

-8.1598 

4300 

19.8381 

81183.4 

119.4963 

432650.8 

23302.9 



-229541.7 

-8.4375 

4400 

19.8396 

83167.3 

119.9524 

444623.4 

25286.8 



-229644.2 

-8.7027 

4500 

19.8410 

85151. 3 

120.3983 

456641.0 

2727C.9 



-229748.3 

-8.9562 

4600 

19.8424 

87135. 5 

120.8344 

468702.7 

29255.0 



-229853.9 

-9. 1989 

4700 

19.8437 

85119. 8 

121.2611 

480807.5 

31239.3 



-229960.7 

-9.4313 

4800 

19.8449 

911 04. 2 

121.6789 

492954.6 

33223.8 



-23CC68.8 

-9.6541 

4900 

19.8460 

53088. 8 

122.0881 

505143.0 

35208.3 



-23C177.9 

-9.8679 

5000 

19.8470 

95073.4 

122.4891 

517372.0 

37193.0 



-230288.0 

-10.0733 

5100 

19. 8480 

97058.2 

122.8821 

529640.6 

39177.7 



-23C399. 0 

-10.2707 

5200 

19.8490 

59043. 0 

123.2675 

541948. 1 

41162.6 



-23C510.7 

-1C. 4606 

5300 

19.8498 

1C1028. 0 

123.6456 

554293.8 

43147.5 



-230623. 1 

-10.6434 

5400 

19.8507 

1030 1 3. 0 

124.0167 

566677.0 

45132.5 



-23C736.0 

-10.8195 

5500 

19.8515 

104998. 1 

124.3809 

579096.9 

47117.6 



-230849.4 

-10.9894 

5 600 

19.8522 

1 06983. 3 

124.7386 

591553.0 

49102.8 



-23C963. 1 

-11. 1532 

5700 

19.8529 

108968. 5 

125.0900 

604044.5 

51088.1 



-231C77.2 

-11.3114 

5800 

19.8536 

11C953. 9 

125.4353 

616570.8 

53073.4 



-231191.6 

-11.4642 

5900 

19.8542 

112939. 3 

125.7747 

629131.3 

55058.8 



-231306. 1 

-11.6118 

6000 

19.8548 

114924. 7 

126.1084 

641725.5 

57044.3 



-231420.7 

-11.7547 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
S, 388.357° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(187) SO (gas); molecular weight, 48.066 








Formation from assigned 

Formation from 1 

T, 

C h 

UO _ Ljo 

n T "O’ 

s h 

-Iff-"* 0 } - 

H r, 

reference elements 

gaseous 

atoms 








°K 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(AHf)f, 

log, 0 Kf 

AHf, 

\oq lQ /< 







cal/mole 

cal/mole 

0 

ICO 





-776. 1 
-81.2 

1314.9 

1498.4 


-123575.0 

-123906.7 


6.9567 

6S4.9 

45.3701 

3842. 1 

1.4515 

266.1469 

200 

6.9958 

1391.6 

50.1977 

8648.0 

615.4 

1454.5 

3.0839 

-124304.8 

130.5883 

298. 15 

7.2123 

2087.3 

53.0252 

13722. 1 

1311.2 

1311.2 

3.5864 

-124686.2 

85.8139 

300 

7.2179 

21C0. 7 

53.0698 

13820. 3 

1324.6 

1308.1 

3.5922 

-124693.0 

85.2503 

a 400 

7.5438 

2838.6 

55.1904 

19237.6 

2062.5 

592.5 

3.8041 

-125034.1 

62.5128 

5C0 

7.8465 

3608.6 

56.9073 

24845.1 

2832.4 

59.0 

3.8432 

-125324.0 

48.8352 

6C0 

8.0882 

4405 . 0 

58.3602 

30610.3 

3629.7 

-378.2 

3.3321 

-125571.7 

39.6971 

7C0 

8.2729 

5224.3 

59.6215 

36510.8 

4448.2 

-748.6 

3.8030 

-125787.2 

33. 1578 

SCO 

8.4133 

6058.9 

60.7358 

42529.7 

5282.8 

-1083.1 

3.7675 

-125978.5 

28.2453 

900 

8.5212 

6905.9 

61.7332 

48654.0 

6129.7 

-1412.6 

3.7298 

-126151.5 

24.4190 

1000 

8.6C54 

7762.4 

62.6356 

54873.2 

6986.2 

-1739.3 

3.6917 

-126310.4 

21-3539 

1100 

8.6724 

8626.4 

63 .4590 

61178.5 

7850.3 

-2064.2 

3.6540 

-126458.4 

18.8430 

1200 

8.7266 

9496.4 

64.2160 

67562.8 

8720.3 

-2387.8 

3.6172 

-126597.7 

16.7482 

1300 

8.7712 

10371.4 

64.9163 

74019.8 

9595.3 

-2710.6 

3.5816 

-126730.1 

14.9738 

14C0 

8.8C86 

11250.4 

65.5677 

80544.4 

10474.3 

-3032.9 

3.5472 

-126857.0 

13.4513 

1500 

8.8404 

12132.9 

66. 1766 

87132.0 

11356.8 

-3355.2 

3.5140 

-126979.5 

12. 1305 

1600 

8.8678 

13018.4 

66.748C 

93778.5 

12242.2 

-3677.6 

3.4820 

-127098.5 

10.9738 

1700 

8.8917 

1 3906 . 4 

67.2864 

10C480.5 

13130.2 

-4000.4 

3.4512 

-127214.7 

9.9521 

1 8CC 

8.9129 

14796.6 

67.7952 

107234.8 

14C20. 5 

-4323.9 

3.4215 

-127328.9 

9.0432 

1900 

8.9318 

15688.9 

68.2776 

114038.6 

14912.7 

-4648.3 

3.3928 

-127441.6 

8.2292 

2000 

8.9488 

16582.9 

68.7362 

120889.5 

15806.8 

-4973.6 

3. 3652 

-127553.3 

7.4960 

2100 

8.9644 

17478.6 

69.1732 

127785.2 

16702.4 

-5300.2 

3.3384 

-127664.6 

6.8320 

2200 

8.9787 

18375.7 

69.5906 

134723.5 

17599.6 

-5628.0 

3.3126 

-127775.7 

6.2278 

2300 

8.9520 

19274.3 

69.990C 

141702.7 

18498.2 

-5957.1 

3.2876 

-127887.0 

5.6757 

2400 

9. 0043 

20174. 1 

70.3729 

148720.9 

19398.0 

-6287.7 

3.2634 

-127998.8 

5. 1692 

2500 

9.0160 

21075. 1 

70.7407 

155776.7 

20299.0 

-6619.8 

3.2399 

-128111.3 

4.7028 

2600 

9.0269 

21977.3 

71.0946 

162868.6 

21201.1 



-128224.8 

4.2719 

2700 

9.0373 

22880.5 

71.4355 

169995.2 

22104.4 



-128339.5 

3.8725 

2800 

9.0473 

23784. 7 

71.7643 

177155.3 

23008.6 



-128455.4 

3.5014 

29C0 

9.0568 

24689.9 

72.0819 

184347.7 

23913.8 



-128572.8 

3. 1555 

30C0 

9.0660 

25596. 1 

72.3891 

191571.4 

24819.9 



-128691.6 

2.8324 

3 1 C 0 

9.0748 

26503.1 

72.6866 

198825.2 

25727.0 



-128812.1 

2.5298 

3200 

9.0e34 

27411.0 

72.9748 

206108.4 

26634.9 



-128934.2 

2.2459 

3300 

9.0917 

28319.8 

73.2544 

213419.9 

27543.6 



-129057.9 

1.9789 

3400 

9.0598 

29229.4 

73.5260 

220759.0 

28453.2 



-129183.4 

1.7275 

3500 

9 . 1 C 77 

30139.7 

73.7899 

228124.8 

29363.6 



-129310.7 

1.4901 

3600 

9.1154 

31050.9 

74.0466 

235516.7 

30274.8 



-129439.6 

1.2657 

3700 

9.1230 

31962.8 

74.2964 

242933.9 

31186.7 



-129570.3 

1.0532 

38C0 

9. 1304 

32875.5 

74.5398 

250375.8 

32099.3 



-129702.7 

0.8517 

3900 

9.1377 

33788.9 

74.7771 

257841.7 

33012.7 



-129836.7 

0.6604 

40G0 

9.1449 

34703.0 

75.0085 

265331.0 

33926.9 



-129972.4 

0.4784 

4 1 C 0 

9.1520 

35617.9 

75.2344 

272843.2 

34841.7 



-130109.7 

0.3051 

4200 

9. 1590 

36533.4 

75 . 455 C 

280377.7 

35757.3 



-130248.6 

0. 1399 

4300 

9.1659 

37449.6 

75.6706 

287934.0 

36673.5 



-130389.0 

-0.0178 

44CC 

9.1727 

38366.6 

75.8814 

295511.7 

37590.5 



-130530.9 

-0.1685 

45C0 

9.1795 

39284.2 

76.0876 

303110.2 

38508.1 



-130674.1 

-0. 3126 

4600 

9.1862 

40202.5 

76.2895 

310729.1 

39426.3 



-130818.8 

-0.4507 

4700 

9.1528 

41121.4 

76.4871 

318367.9 

40345.3 



-130964.7 

-0.5830 

48C0 

9.1594 

42041.0 

76.6807 

326026.3 

41264.9 



-131111.9 

-0.7099 

4900 

9.2C60 

42961.3 

76.8705 

333703.9 

42185.2 



-131260.2 

-0.8318 

, 5000 

9.2124 

43882.2 

77.0565 

341400.3 

43106. 1 



-131409.7 

-0.9490 

5100 

9.2189 

448C3.8 

77.239C 

349115. 1 

44027.7 



-131560.3 

-1.0616 

5200 

9.2253 

45726.0 

77.4181 

356848.0 

44949.9 



-131711.8 

-1.1701 

5300 

9.2317 

46648.9 

77.5939 

364598.6 

45872.7 



-131864.3 

-1.2746 

54C0 

9.2380 

47572.3 

77.7665 

372366.7 

46796.2 



-132017.6 

-1.3754 

5500 

9.2443 

48496.5 

77.9361 

380151.8 

47720.3 



-132171.8 

-1.4726 

5600 

9. 2506 

49421.2 

78. 1C2 7 

387953.8 

48645.1 



-132326.7 

-1.5664 

5700 

9.2568 

50346.6 

78.2665 

395772.3 

49570.5 



-132482.4 

-1.6571 

5800 

9.2631 

51272.6 

78.4275 

403607.0 

50496.4 



-132638.6 

-1.7447 

5900 

9.2693 

52199.2 

78.5859 

411457.7 

51423.1 



-132795.5 

-1. 8294 

6000 

9.2755 

53126.4 

78.7418 

419324.1 

52350.3 



-132952.9 

-1.9115 


3 A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

S, 388.357° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(188) SO2 (gas); molecular weight, 64.066 


7 ; 

°K 

L p, 

cal/mole °K 

H T~ H 0' 

cal/mole 

C° 

'V- 

cal/mole °K 

-{Ff-Hft), 

cal/mole 

H f' 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

O 

n 

O 

3 

A Hf, 
cal/mole 

O 

n 

O 

0 


0 


0 

-73468.2 

-70339.8 


-254216.2 


100 

8.0134 

795.5 

49.9333 

4197.8 

-72672.7 

- 70402. 5 

155.0571 

-2 549 74 . 8 

546.4844 

2CG 

8.6948 

1627.2 

55.6711 

9507.0 

-71840.9 

-70659. 1 

78.0280 

-255795.2 

267.5219 

298. 1 5 

9.5290 

2521.2 

59.2967 

15158.1 

—70947.0 

- 70 94 7 . 0 

52. 5662 

-256501.1 

175.3958 

300 

9.5451 

2538.8 

59. 3557 

15267.9 

- 70929.4 

-70952.3 

52.2453 

-256513.3 

174.2364 

a 40C 

10.3919 

3536.2 

62.2191 

21351.4 

-69932.0 

-71763.5 

39.2889 

-257112.3 

127.4700 

500 

11 . 1292 

4613.5 

64.6199 

27696.5 

-68854.7 

-72355.3 

31.4185 

-257606.0 

99.3496 

600 

11.7189 

5757. 1 

66.7033 

34264.9 

-67711. 1 

-72823. 8 

26.1310 

-258013. 7 

80.5695 

700 

12.1755 

6952.8 

68. 5456 

41029.1 

-66515.4 

-73205.9 

22.3320 

-258355.7 

67.1356 

800 

12.5272 

8188.7 

70.1954 

47967.6 

-65279.5 

-73538.0 

19. 4689 

-258647.9 

57.0477 

900 

12.8C04 

9455. 6 

71.6873 

55062.9 

-64012.6 

-73854.5 

17.2322 

-258901.9 

49.1932 

1000 

13.0156 

10746.9 

73.0475 

62300.7 

-62721.3 

- 74160.4 

15.4352 

-259126.4 

42.9038 

1100 

13. 1877 

12057.3 

74.2964 

69668.7 

-61410.9 

-74458.2 

13. 9590 

-259327.5 

37. 7538 

1200 

13. 3277 

1 3383.3 

75.4501 

77 156 . 8 

-60084.9 

-74 75 0. 1 

12.7239 

-259510.1 

33.4588 

1300 

13.4434 

14722.1 

76.5216 

84756.0 

-58746. 1 

-75037.4 

11.6748 

-259677.5 

29. 8222 

1400 

13 .5405 

16071.4 

77.5215 

92458.7 

-57396.8 

-75321.5 

10. 7721 

-259832. 7 

26.7032 

1500 

13.6231 

17429.7 

78.4586 

100258.2 

-56038.5 

-75603.3 

9.9868 

-259977.7 

23.9985 

16C0 

13.6944 

18795.6 

79.3402 

108148.6 

-54672.6 

-75883. 7 

9.2971 

-260114.3 

21.6305 

1700 

13 . 7567 

20168.3 

80. 1723 

116124.6 

-53299. 9 

-76163.4 

8. 6863 

-260243.9 

19.5401 

1800 

13.8117 

21546. 7 

80.9602 

124181.6 

-51921.5 

-76443.0 

8.1414 

-260367.8 

17.6811 

1900 

1 3.8608 

22930. 4 

81 . 7083 

132315.3 

-50537.8 

-76723. 1 

7.6520 

-260486. 9 

16.0169 

2000 

13.9052 

24318.7 

82.4204 

140522.1 

-49149.5 

-77004.2 

7. 2100 

-260502. 1 

14.5185 

2100 

13.9455 

25711. 3 

83.0998 

148798.3 

-47756.9 

-77286.6 

6.8086 

-260714.3 

13.1623 

2200 

13.9826 

27107. 7 

83. 7494 

157141.0 

—46360 . 5 

-775/0.7 

6.4424 

-260823.9 

11.9287 

2300 

14 .0163 

28507.7 

84.3718 

165547.3 

-44960.5 

-77856. 7 

6. 1067 

-26093 1.7 

10.8020 

2400 

14 . 0407 

29911.0 

84. 969C 

174014.5 

-43557.2 

-78144.8 

5. 7979 

-261038.1 

9.7688 

2 500 

14.0786 

31317.4 

85.5431 

182540.3 

-42150.8 

-78435 .2 

5.5128 

-261143.5 

8.81 78 

2600 

14. 1 C68 

32726.7 

86.0958 

191122.5 

-40741.5 



-261248.4 

7.9396 

2 700 

14. 1336 

34138.7 

86.6287 

199758.8 

-39329.5 



-261353.0 

7. 1262 

2800 

14.1590 

35553.4 

87.1432 

208447.6 

-37914.8 



-261457.7 

6.3705 

2 90 0 

14.1 834 

369 70 . 5 

8 7.640 5 

217186.9 

-36497.7 



-261562.8 

5.6667 

3000 

14.2C68 

38390.0 

89. 1217 

225975.1 

-35078.2 



-261668.4 

5.0095 

3100 

14.2293 

39811.8 

88.5879 

234810.7 

-33656.4 



-261774.8 

4.3945 

3200 

14.2511 

41235.8 

89.0400 

243692.3 

-32232.4 



-261882.2 

3.8177 

3300 

14.2722 

42662. 0 

89.4789 

252618.3 

-30806.2 



-261990.6 

3.2756 

3400 

14.2928 

44090.2 

89.9053 

261537.6 

-29377.9 



-262100.3 

2.7652 

3500 

14.3128 

45520. 5 

90.3199 

2 70599.0 

-27947.7 



-262211.3 

2.2838 

3600 

14.3324 

46952.3 

90. 7233 

279651.2 

-26515.4 



-262323.7 

1.8289 

3700 

14.3515 

48387.0 

91.1163 

238743.3 

-25081.2 



-262437.7 

1.3984 

3800 

14.3 703 

49823. 1 

91.4993 

297874. 1 

-23645. 1 



-262553.1 

0.9904 

390 0 

14.3887 

512 61 .0 

91.8726 

307042.8 

-22207.2 



-262670.2 

0.6032 

4000 

14. 4C69 

52700. 8 

92.2373 

316248.4 

-2 0767. 4 



-262788.8 

0.2351 

4 100 

14.4247 

54142.4 

' 92.5933 

329490.0 

-19325.8 



-262909. 1 

-0.1151 

4200 

14.4423 

55585.8 

92.9411 

334766.8 

- 17882.4 



-263031.0 

-0.4489 

4 30 0 

14.4597 

57030.9 

93.2811 

344078.0 

-I 6437.3 



-263154. 5 

-0.7672 

4 400 

14.4769 

58477.7 

93.6137 

353422. 8 

-14990.5 



-263279.7 

-1.0713 

4500 

14.4539 

59926.2 

93. 9393 

362800. 5 

-13542.0 



-263406.4 

-1.3619 

4600 

14.5107 

613 76.5 

94.258C 

372210.4 

-12091 .7 



-263534.6 

-1.6401 

4 700 

14. 52 74 

62828.4 

94.5703 

381651. 9 

-16639.8 



“2 63 664 - 4 

-1.9065 

4 SCO 

14.5439 

64281.9 

94. 8763 

391124.2 

-9186. 3 



-263795.6 

-2.1620 

4 900 

14.5603 

65737.1 

95. 1763 

400626.9 

-7731 . 1 



-263928 • 7 

-2.4072 

5000 

14.5765 

67194.0 

95.4707 

410159.3 

-62 74 .2 



-264062.2 

-2.6427 

5 1 CO 

14.5927 

68652 .4 

95.7595 

419720.9 

-4815. 8 



-264197.5 

-2.8690 

5200 

14. 6087 

70112.5 

96.0430 

429311.0 

-3355.7 



-264334.0 

-3.0868 

5 300 

14.6246 

71574.2 

96.3214 

438929.3 

-1894.0 



-264471.6 

-3.2965 

54 00 

14.6405 

73037.4 

96.5949 

448575. 1 

-430.8 



-264610.4 

-3. 4985 

5500 

14.6562 

74502.3 

96. 863 7 

458248.1 

1034. 1 



-264750. 2 

-3.6932 

5600 

14.6719 

75968. 7 

97 . 1279 

467947. 7 

2500.5 



-264890.9 

-3.8811 

5700 

14.6875 

77436.6 

9 7. 38 7 8 

477673. 6 

3968.4 



-265032.6 

-4.0625 

5 800 

14.7031 

78906.2 

9 7. 6433 

487425.1 

5438.0 



-265175.0 

-4.2378 

5900 

14.7 106 

80377.3 

97.8948 

497202,. 1 

6909. 1 



-265318.2 

-4.4072 

6000 

14.7340 

81849. 9 

98.1423 

507004. 0 

8381.7 



-265462.0 

-4. 5710 


A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Melting point of 
S, 388.357° K. 
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TABLE III 
(189) 


- Continued. THERMODYNAMIC PROPERTIES 
SO 3 (gas); molecular weight, 80.066 


7 ; 

°K 

cal/mole °K 

H T ~ H 0' 
cal/mole 

C° 

■V’ 

cal/mole °K 

0>, 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(AHf)f, 

cal/mole 

O 

in 

5 

A Hf, 
cal/mole 

O 

O' 

0 

c 

— 

0 


0 

-97265.8 

- 9 3 1 0 0 . c 


-335963.0 


ICC 

8.1447 

757. 5 

50.7332 

4275.8 

-96468.3 

-93507.5 

201.2019 

-337247.0 

719.3611 

200 

10.1189 

1701. 8 

56.9207 

9682.4 

-95564.0 

-94039.5 

98.7984 

-338552.3 

350.2818 

298.15 

12.1085 

2795.8 

61.3445 

15494.2 

-94470.0 

-94470.0 

64.9008 

-339580.7 

2 28.3326 

300 

12. 1423 

2818.3 

61.4195 

1 5607.7 

-94447.6 

-94477. 1 

64.4736 

-339597.8 

226.7976 

a 4CC 

13.7843 

4117.6 

65. 1464 

21941.0 

-93148.3 

-95341.4 

47.22 1 6 

-340413.3 

164.8811 

5CC 

15.0818 

5563.6 

68.3678 

28620.3 

— 917C2.2 

-9593C.0 

36. 7805 

-341048.2 

127.6507 

600 

16.0747 

7123.7 

71.2095 

35602.0 

-90142.1 

-96359.5 

29.7769 

-341545.8 

102.7889 

7CC 

16.8242 

8770.4 

73.7465 

42852. 1 

-88495.4 

-96679.6 

24.7547 

-341940.7 

85.0070 

QCO 

17.3508 

10482.5 

76.0317 

50342.9 

-86783.3 

-96934.4 

20.9769 

-342258.9 

71.6567 

900 

17.8231 

12244.1 

78.1062 

58C51.4 

— 8502 1 . 7 

-97163.3 

18.0313 

-342519.2 

61. 2643 

10C0 

18.1574 

14043.9 

80.0020 

65958.2 

-83222.0 

-97374.4 

15.6695 

-342735.4 

52.9446 

11CC 

18.4196 

15873.2 

81.7454 

74G46.7 

-81392.6 

-97572.8 

13.7330 

-342917.3 

46.1336 

1200 

18.6280 

17726.0 

83.3574 

82302.9 

-79539.8 

-97762.2 

12.1160 

-343072.2 

40.4549 

13C0 

18.7559 

19597.5 

84.8553 

90714.4 

-77668.3 

-97945. 1 

10.7452 

-343205.8 

35. 6479 

1400 

18.9328 

21484. 1 

86.2534 

99270.6 

-75781.7 

-98123.9 

9.5681 

-343322.1 

31.5261 

1500 

19.0458 

23383.2 

87.5636 

107962.2 

-73882.6 

-98300.2 

8.5461 

-343424.6 

27.9528 

1600 

19.1400 

25292.7 

88.7959 

116780.8 

-71973.1 

-98475.5 

7.6502 

-343515.9 

24.8252 

17C0 

19.2192 

27210. 7 

89.9587 

125719.0 

-70055.1 

-98651.2 

6.8583 

-343598.1 

22.0649 

18CC 

19.2864 

29136. 1 

91.0592 

134770.4 

-68129.7 

-98828.3 

6.1531 

-343672.9 

19.6107 

1900 

19.3439 

31067.7 

92.1035 

143929.0 

-66198.1 

-99007.7 

5.5210 

-343741.9 

17.4144 

2000 

19.3535 

33004.6 

93.097C 

153189.4 

-64261.2 

-99190.2 

4.9511 

-343806.4 

15.4374 

2100 

19.4364 

34946.2 

94.0443 

162546.9 

-62319.6 

-99376.4 

4.4345 

-343867.3 

13.6483 

2200 

19.4739 

36891.7 

94 . 9494 

171996.9 

-60374.1 

-99566.9 

3.9640 

-343925.7 

12.0215 

2 30C 

19.5069 

38840.8 

95.8158 

181535.4 

-58425.0 

-99762. 1 

3.5336 

-343982.3 

10.5360 

2400 

19.5359 

40793.0 

96.6466 

191158.9 

-56472.8 

-99962.4 

3. 1382 

-344037.8 

9.1741 

2500 

19.5616 

42747.9 

97.4446 

200863.7 

-54517.9 

-100168.0 

2.7738 

-344093.0 

7.9209 

2600 

19.5845 

44705.2 

98.2123 

2 l 0646 . 8 

-52560.6 



-344148.3 

6.7639 

2700 

19.6050 

46664.7 

98.9518 

220505.2 

—5C60 1.1 



-344204.3 

5.6924 

2800 

19.6234 

48626.2 

99.6651 

230436.3 

-48639.7 



-344261.4 

4.6974 

2900 

19.6400 

50589.3 

ICC. 3541 

24C437.4 

—46676 • 5 



-344320.1 

3.7707 

3000 

19.6550 

52554. 1 

IC1.0201 

2 5 05 06. 3 

-44711.7 



-344380.6 

2.9057 

3100 

19.6686 

54520.3 

1C 1 . 6648 

260640.7 

-42745.5 



-344443.3 

2.0964 

3200 

19.6809 

56487.8 

1C2.2895 

27C838.6 

-40778.1 



-344508.6 

1.3375 

3300 

19.6522 

58456.4 

102.8953 

281098.0 

-38809.4 



-344576.7 

0.6245 

3400 

19.7025 

60426.2 

103.4833 

291417. 1 

-36839.6 



-344647.7 

-0.0467 

3500 

19.7120 

62356.9 

104.0546 

301794.1 

-34868.9 



-344722.0 

-0.6797 

3600 

19.7207 

64368.5 

1C4.610C 

312227.5 

-32897.3 



-344799.6 

-1.2777 

3700 

19.7287 

66341.0 

IC5.1504 

322715.6 

-30924.8 



-344380.7 

-1.8435 

3800 

19.7361 

68314.3 

1C5.6767 

333257. 1 

-28951.6 



-344965.6 

-2.3796 

3900 

19.7429 

70288.2 

1C6 . 1894 

343850.5 

-26977.6 



-345054. 1 

-2.8883 

4000 

19.7492 

72262.8 

106. 6893 

354494.5 

-2500 3 . 0 



-345146.6 

-3.3718 

4100 

19.7551 

74238.0 

107.1771 

365187.9 

-23027.8 



-345242.9 

-3.8318 

4200 

19.7606 

76213.8 

107.6532 

375929.6 

-21052.0 



-345343.2 

-4.2700 

4300 

19.7657 

78190. 1 

1C 8 . 1182 

386718.2 

-19075.7 



-345447.5 

-4.6879 

4 4 C 0 

19.7705 

80167.0 

108.5727 

397552.8 

— 17C98.9 



-345555.8 

-5.0870 

4500 

19.7749 

82144.2 

1C9.017C 

408432.4 

-15121.6 



-345668.2 

-5.4685 

4600 

19.7791 

84121.9 

109.4517 

419355.9 

-13143.9 



-345784.5 

-5.8335 

4700 

19.7e30 

86100.0 

109.8771 

430322.4 

-11165.8 



-345904.9 

-6.1831 

4 8CC 

19.7867 

88078.5 

11C. 2937 

441331. 1 

-9187.3 



-346029.1 

-6.5182 

4900 

19.7501 

90057.4 

110.7017 

452380.9 

-7208.4 



-346157.3 

-6.8398 

5000 

19.7534 

92036.5 

111.1015 

463471 . 1 

-5229.3 



-346289.4 

-7.1486 

5100 

19.7564 

94016.0 

111.4935 

474600.9 

-3249.8 



-346425.3 

-7.4454 

52CC 

19.7593 

95995.8 

111. 8780 

485769.6 

-1270.0 



-346564.9 

- 7.7310 

5 30C 

19.8020 

97975.9 

112.2551 

496976.3 

710.1 



-346708.1 

-8.0058 

5400 

19. 8046 

99956.2 

112.6253 

508220.4 

2690.4 



-346855.0 

-8.2706 

5500 

19.8070 

1C 1936. 8 

112.9887 

519501.1 

4671.0 



-347005.4 

-8. 5259 

5600 

19 , 8 C 94 

103917.6 

113.3456 

53C817.9 

6651.8 



-347159.2 

-8.7722 

5700 

19.8115 

1C5898.7 

113.6963 

542170.0 

8632.9 



-347316.4 

-9.0099 

5300 

19.8136 

107879.9 

114.0408 

553556.9 

10614.1 



-347476.8 

-9.2396 

5900 

19.8156 

109861.4 

114.3796 

564978.0 

12595.6 



-347640.4 

-9.4615 

6000 

19.8175 

111843.1 

114.7126 

576432.7 

14577.2 



-347807.0 

-9.6762 


3 A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature, melting point of 
S, 388.357° K. 
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cal/mole °K 


8.3121 
9.8167 
10.86 72 
10. 8S33 
11.6179 
12.1 508 

12.5386 
12. 8221 
13.C318 
13.1894 
13. 3C98 

13.4C35 

13.4775 

13.5368 

13.5849 

13.6245 

13.6574 

13.6851 

13.7CR5 

13.7284 

13.7456 

13.7605 

13.7735 

13.7849 

13.7549 

13.8C38 

13.8117 

13.8188 

13.8252 

13.83C9 

13.R360 

13.8407 

13.8450 

13.8489 

13.8524 

13.8557 

13.8587 

13.8614 

13.8639 

13.8663 

13.8685 

13.8705 

13.8724 

13.8741 

13.8758 

13.8773 

13.8787 

i3.aeci 

13.8613 

13.8625 

13.8636 

13.8847 

13.8857 

13.8866 

13.8875 

13.8883 

13.8691 

13.8899 

13.89C6 

13.8513 

13.8519 


68012.3 

694C0.9 

70789.5 

72178.2 

73567.0 

74955.8 

76344.8 


79122.9 

80512.1 


T ' 

cal/mole 



Formation from assigned 
reference elements 


(A Hf) fy 
cal/mole 


-24039.7 

-24097.7 

-24293.6 

-24500.0 

-24503.9 

-25245.0 

-25785.6 

-26218.9 

-26578.3 

-26896.9 

-27207.1 


Formation from 
gaseous atoms 


o 

iQ 

o 

A Hf, 
cal/mole 







-177478.1 



54.7370 

-178200.0 

379.6602 

28.3258 

-178886.4 

184.6413 

19.5550 

-179448.1 

120.2031 

19.4441 

-179457.8 

119.3920 

14.9528 

-179940.0 

86.6689 

12.1682 

-180350.9 

66.9856 

10.2744 

-180704.8 

53.8352 

8.9010 

-181013.6 

44.4248 

7.8578 

-181287.0 

37.3556 

7.0369 

-181532.6 

31.8494 

6.3726 

-181756.1 

27.4387 

5.8231 

-181961.8 

23.8257 

5.3602 

-182153.4 

20.8116 

4.9644 

-1C2333.4 

18.2586 

4.6215 

-182504.0 

16.0682 

4.3212 

-182667.0 

14.1681 

4.0557 

-182823.9 

12.5041 

3.8191 

-182975.7 

11.0346 

3.6066 

-183123.7 

9.7273 

3.4145 

-183268.6 

8.5566 

3.2400 

-103411.4 

7.5022 

3.0804 

-183552.5 

6.5475 

2.9339 

-183692.6 

5.6790 

2.7989 

-183832.3 

4.8853 

2.6738 

-183971.9 

4.1572 

2.5576 

-184111.7 

3.4869 


-184252.2 

2.8676 


-184393.6 

2.2938 


-184536.1 

1.7606 


-184679.9 

1.2638 


-184825.2 

0.7997 


-L84972. 1 

0.3652 


-185120.7 

-0.0425 


-185271.1 

-0.4257 


-185423.3 

-0.7868 


-185577.5 

-1.1274 


-185733.5 

-1.4494 


-185891.6 

-1.7543 


-186051.6 

-2.0433 


-186213.6 

-2.3178 


-186377.5 

-2.5788 


-186543.3 

-2.8273 


-186711.1 

-3.0641 


-186880.7 

-3.2901 


-187052.2 

-3.5061 


-187225.4 

-3.7127 


-187400.4 

-3.9104 


-187577.2 

-4.0999 


-187755.5 

-4.2817 


-187935.5 

-4.4563 


-188117.1 

-4.6240 


-188300.1 

-4.7853 


-188484.6 

-4.9405 


-188670.4 

-5.0901 


-188857.7 

-5.2342 


-189046.2 

-5.3732 


-189235.9 

-5.5074 


-189426.8 

-5.6371 


-189618.9 

-5.7623 


-189812.0 

-5.8835 


-190006.2 

-6.0007 


a A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
S, 388.357° K. 
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TABLE III. - Continued. THERMOBYN AMI C PROPERTIES 


( 191 ) SOClg (gas)j molecular weight, 118.980 


7, 

°K 

L'p, 

cal/mole °K 

H r~ H 0' 

cal/mole 

C° 

cal/mole °K 

cal/mole 

Hf, 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf) f> 
cal/mole 

io Kf 

A Hf, 
cal/mole 

o 

lQ 

O 

c 


0 


0 

-53928. 1 

-49643.5 


-231630.3 


ICO 

10.1750 

855.4 

59.294? 

5074.1 

-53072. 7 

-49995.6 

1 C 7 . 1618 

-232795. 1 

492.3128 

200 

13.9792 

2080.8 

67.6345 

11446.1 

-51847.3 

-50236.3 

52.4155 

-233662.5 

237.5418 

298. 15 

15.9184 

3558. 1 

73.6185 

18391.3 

-50370.0 

-50370. C 

34.3223 

-234268.7 

153.391 1 

300 

15.9449 

3587.5 

73. 7170 

18527.6 

— 5C340.5 

-50372.0 

34.0945 

-234278. 7 

152.3322 

a 400 

17.0662 

5242.5 

78.4705 

26145.6 

-48685.5 

-50999.9 

24.9012 

-234763.3 

109.6248 

5CC 

17.7899 

6987. 8 

82.3619 

34193.2 

-46940.3 

-51412. C 

19.3087 

-235159.8 

83.9515 

6C0 

18.2820 

8752.9 

85.6516 

42598. 1 

-45135.2 

-51710.2 

15.5527 

-235488.4 

66.8094 

7C0 

18.6273 

10639.3 

88.4972 

51308.7 

-43288.7 

-51931. 1 

12.8564 

-235763.2 

54.5492 

8C0 

18.8763 

12515.2 

91.0017 

60286.2 

-41412.9 

-52109.8 

10.8264 

-235994.7 

45.3441 

900 

19.0601 

14412.4 

93.2361 

69500. 1 

-39515.6 

-52279.4 

9.2422 

-236191.5 

38.1781 

10C0 

19.1889 

16325.7 

95.2516 

78926.1 

-37602.4 

-52443.8 

7.9708 

-236360.2 

32.4408 

11C0 

19. 3059 

18251.1 

97.0865 

88544.4 

-35676.9 

-52604.9 

6.9274 

-236506.0 

27.7435 

12C0 

19. 3e98 

20186.1 

98.7704 

96338.4 

-33742.0 

-52764.0 

6.0552 

-236633.2 

23.8269 

1 3C0 

19.4568 

22128.5 

ICO. 3252 

108294.2 

-31799.5 

-52922.2 

5.3149 

-236745.0 

20.5111 

1400 

19.5109 

24077.0 

101.7691 

118399.8 

-29851 . 1 

-53080.2 

4.6785 

-236844.2 

17.6678 

1500 

19.5553 

26C30.4 

103. 1168 

128644.3 

-27897.7 

-53238.6 

4. 1253 

-236932.9 

15.2026 

1600 

19.5921 

27987.8 

104.3801 

138020.4 

-2594C.2 

-53398. C 

3.6398 

-237013.0 

13.0448 

1700 

19.6229 

29948.6 

105.5688 

149518.4 

-23979.5 

-53558.7 

3.2102 

-237086.0 

11.1402 

teco 

19.6490 

31912.2 

1C6.6912 

160131.9 

-22015.8 

-53721. 1 

2.8271 

-237153.3 

9.4467 

1900 

19.6712 

33878.3 

107.7542 

17C854.6 

-20049.8 

-53885.6 

2.4833 

-237216.0 

7.9311 

20C0 

19.6903 

35846.4 

108.7637 

181681.0 

-18081.7 

-54052.4 

2.1729 

-237274.9 

6. 5667 

2 ICO 

19. 7068 

37816.2 

109. 7248 

192605.3 

-16111.8 

-54221.6 

1. 3912 

-237331.1 

5.3319 

22C0 

19.7212 

39787.7 

110.6419 

203624.4 

-14140.4 

-54393.6 

1.6344 

-237385.1 

4.2092 

2300 

19.7338 

41760.4 

111.5188 

214732.8 

-12167.6 

-54568.3 

1.3991 

-237437.7 

3.1838 

2400 

19.7449 

43734.4 

112.3589 

225927.0 

-10193.7 

-54746.0 

1. 1327 

-237489.2 

2.2437 

2500 

19.7547 

457C9.4 

113.1651 

237203.4 

-8218.7 

-54926.8 

0.9830 

-237540.3 

1.3786 

2600 

19.7635 

47665.3 

113.9401 

248559.0 

-6242.8 



-237591.3 

0.5798 

27C0 

19.7713 

49662.0 

114.6861 

259990.5 

-4266.0 



-237642.5 

-0.1599 

2800 

19.7783 

51639.5 

115.4053 

271495.3 

-2288.5 



-237694.3 

-0.8469 

29C0 

19.7846 

53617.7 

116.0995 

283070.7 

-310.4 



-237746.8 

-1.4867 

3000 

19.7503 

55596.4 

116.7703 

294714.4 

1668.4 



-237800.3 

-2.0840 

31CC 

19.7555 

57575.7 

117.4193 

306424. 1 

3647.7 



-237855.0 

-2.6429 

3200 

19. 8002 

59555.5 

118.0478 

318197.6 

5627.4 



-237911.0 

-3.1669 

3300 

19.8044 

61535.7 

118.6572 

33 0033. 0 

7607.7 



-237968.4 

-3.6593 

3400 

19.8084 

63516.4 

119.2485 

341928.4 

9588.3 



-238027.3 

-4. 1229 

3500 

19.8119 

65497.4 

119.8227 

35 3R82. 1 

11569.3 



-238087.8 

-4.5601 

3600 

19.8152 

67478.8 

120. 3809 

365892.4 

13550.7 



-238149.9 

-4.9731 

3700 

19.8183 

69460.4 

120.9238 

377957.8 

15532.4 



-238213.7 

-5.3639 

3800 

19.8211 

71442.4 

121.4524 

39C076.7 

17514.3 



-238279.3 

-5.7342 

3900 

19.8237 

73424.6 

121.9673 

402247.8 

19496.6 



-238346.5 

-6.0856 

A C C 0 

19.8261 

75407. 1 

122.4692 

414469.7 

21479.1 



-238415.5 

-6.4195 

4100 

19.8283 

77389.9 

122.9588 

426741.2 

23461.8 



-238486. 3 

-6.7373 

4200 

19.8304 

79372.8 

123.4366 

439061.1 

25444.7 



-238558. 7 

-7.0400 

4300 

19.8323 

81355.9 

123.9033 

451428.2 

27427.9 



-238632 . 8 

-7. 3287 

44C0 

19.8341 

83339.2 

124.3592 

463341.4 

29411.2 



-238708.7 

-7.6044 

4500 

19.8358 

85322.7 

124. 8050 

476299.7 

31394.7 



-238786. 1 

-7.8679 

4600 

19.8373 

87306.4 

125. 2410 

488802.1 

33378.3 



-238865.2 

-8. 1201 

4700 

19.8388 

89290.2 

125.6676 

501347.6 

35362.1 



-238945.8 

-8.3615 

4 8 CO 

19.8402 

91274.1 

126.0853 

513935.3 

37346.1 



-239027.9 

-8.5930 

4900 

19.8415 

93258.2 

126.4944 

526564.3 

39330.2 



-239111.6 

-8.8152 

5000 

19.8427 

55242.5 

126.8953 

539233.9 

41314.4 



-239196.6 

-9.0285 

5 ICO 

19.8439 

97226.8 

127.2882 

551943. 1 

43298.7 



-239283. 1 

-9.2335 

5200 

19.8450 

99211.2 

127.6736 

564691.3 

45283.2 



-239370.9 

-9.4308 

5300 

19.8460 

101195.8 

128.0516 

577477.6 

47267.7 



-239460.0 

-9.6206 

5400 

19.8470 

103180.4 

128.4226 

590301.4 

49252.4 



-239550.4 

-9.8035 

5500 

19.8479 

105165.2 

128.7867 

603161.9 

51237.1 



-239642.0 

-9.9798 

560C 

19.8488 

107150.0 

129. 1444 

616058.5 

53221.9 



-239734.7 

-10. 1499 

57CC 

19.8496 

1C9134.9 

129.4957 

628990.6 

55206.9 



-239828 . 5 

-10.3140 

5800 

19.8504 

111119.9 

129.8408 

641857.4 

57191.9 



-239923.4 

-10.4726 

59CC 

19.8511 

113105.0 

13C. 1803 

654858.6 

59176.9 



-240019.3 

-10.6258 

6000 

19.8518 

115050. 1 

130.5138 

667993.3 

61162.1 



-240116.1 

-10.7740 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
S, 388. 357° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(192) SOF (gas); molecular weight, 67.066 


T, 

°K 

C P ■ 

cal/mole °K 

h °t~% 

cal/mole 

C° 

^ T > 

cal/mole °K 

cal/mole 

H fy 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?) f , 
cal/mole 

o 

lO 

5 

3 

A Hf, 
cal/mole 

o 

tQ 

5 

c 


0 


0 

—32454.7 

-29308.9 


-172553.8 


ICC 

8.0C81 

795.7 

53.3722 

A 5 A 1 . 6 

-31659.1 

-29372.0 

66.2175 

-173283.3 

368. 7843 

2C0 

8.8AA9 

1631.7 

59.1339 

1C 195 . 1 

-30823.0 

-29626.6 

3A.0225 

-17A067 . 8 

179.1051 

298.15 

9.9522 

25 5 A . 7 

62.87A1 

16191.2 

-29900.0 

-29900.0 

23. 3225 

-17A755.6 

116.3800 

30C 

9.9719 

2573.2 

62.9357 

16307. 5 

-29881.6 

-29905.0 

23.1872 

-17A767.A 

115.5900 

a ACC 

10.9182 

3619.7 

65.9398 

22756.2 

-28835.1 

-30697.0 

17.7077 

-1753A0.0 

83.7131 

5CC 

11.6273 

A 7 A 8 . 8 

68. A565 

2 9 A 7 9 . A 

-27705.9 

-3127A.1 

1 A . 32 5 A 

-175802.8 

6A.529A 

6CC 

12. 1A15 

5938.7 

70.62AA 

36A36.0 

-26516.1 

-3173A. A 

12.0309 

-176182.8 

51.7094 

7C0 

12.5139 

7172. A 

72.5255 

4 3 595 • 4 

-25282.3 

-32UA.7 

10. 3700 

-176502.3 

42.5339 

8 C 0 

12.7872 

8A38.2 

7 A . 2 1 5 2 

5093A.0 

-2AC16.6 

— 32A50.1 

9. 1 10A 

-176777.5 

35.6407 

900 

12.99 12 

9727.6 

75.7337 

58A32.8 

-22727.2 

-3277A.6 

8.1207 

-177019.8 

30.2714 

100C 

13. 1A6A 

1 1 0 3 A . 8 

77.1108 

66076.1 

— 21A20.0 

-33092.1 

7.3211 

-177237. A 

25.9704 

11CC 

13.2666 

12355.7 

78.3697 

73851.0 

-20099.1 

— 33 AO 5 . 0 

6.6606 

-177A35.9 

22. AA73 

1200 

13.3612 

13687.2 

79.5283 

817A6.7 

-18767.5 

-3371A.9 

6.1051 

-177619.5 

19.5081 

1 3CC 

13. A369 

15027.3 

80.6008 

89753.8 

-17A27.5 

-3A022.8 

5.6307 

-177791.5 

17.0187 

1 A CO 

13. A5H3 

1637A. 1 

81.5985 

97 86 A . A 

-16080.6 

-3A329.7 

5.2203 

-17795A.3 

14.8829 

1500 

13.5A87 

17726.6 

82.5320 

106071. A 

— 1A728.2 

-3A636. 3 

A. 8615 

-178109.6 

13.0302 

16C0 

13.5505 

19083.6 

83, A078 

1 1 A 368 . 8 

-13371.2 

-3A9A3. 1 

A.5AA8 

-178259.1 

11.4077 

1700 

13.6255 

20AAA. A 

8 A . 2 32 8 

122751.3 

-1201C.3 

-35250.8 

A. 2628 

-178A0A. 1 

9.9749 

1800 

13.6552 

21808.5 

8 5 . 0 1 2 A 

131213.9 

-1G646.2 

-35559.6 

A. 0100 

-1785A5.5 

8.7003 

1 9CC 

13.6805 

23175.3 

85.751 A 

139752. A 

-9279. A 

-35869.9 

3.7818 

-17868A.3 

7.5589 

2C00 

13.7C23 

2A5AA.5 

86.A537 

1A8362 . 9 

-7910.2 

-36182.0 

3.57A6 

-178821.3 

6.5309 

21CC 

13.7212 

25915. 7 

87.1227 

1570A2.0 

-6539.1 

-36A96. 2 

3.3855 

-178957.0 

5.6001 

22C0 

13.7376 

27288. 7 

8 7 . 76 1 A 

165786.5 

-5166.1 

-36812.7 

3.2122 

-179092.0 

4.7533 

2300 

13.7520 

28663.1 

88. 372A 

17A593. A 

-3791.6 

-37131.5 

3.0525 

-179226.8 

3.9795 

2 ACO 

1 3 . 7 6 A 7 

30039.0 

88. 958C 

183A60. 1 

-2A15.8 

-37A53.0 

2.90A9 

-179361.9 

3.2696 

25CC 

13.7759 

3 1 A 1 6 . 0 

89.5201 

19238A. 2 

-1038.7 

-37777.0 

2.7679 

-179A97.5 

2.6161 

2600 

13.7859 

3275A. 1 

9C.0606 

201363. A 

339. A 



-17963A.0 

2.0124 

27C0 

13.75A8 

3A173.2 

9C . 5811 

21C395.7 

1718. A 



-179771.6 

1.4530 

2800 

13.8C28 

35553. I 

91.C825 

219A79.0 

3098.3 



-179910.5 

0.9331 

29C0 

13.8101 

36933.7 

9 1 . 56 7 A 

228611.7 

A A 79 . 0 



-180050.9 

0.4487 

30C0 

13.8166 

38315.1 

92.C357 

237791.9 

5860.3 



-180193.0 

-0.0038 

3 ICC 

13. 8225 

39697.0 

92. A88e 

2A7018.3 

72A2. 3 



-180336.8 

-0.4274 

32C0 

13.8278 

A 1 0 7 9 . 5 

92.9277 

256289.2 

862A.8 



— 1 80 A8 2.5 

-0.8248 

3300 

13.8327 

A2A62 . 6 

93.3533 

265603. A 

10007.8 



-180630.2 

-1.1985 

3 ACO 

13.8372 

A38A6. 1 

93.7663 

27A959.5 

11391.3 



-180779.8 

-1.5504 

35CC 

13. 8A13 

A5230.0 

9A. 1675 

28A356. 3 

12775.2 



-180931.5 

-1.8826 

3600 

1 3 . 8 A 5 1 

A661A.3 

9 A . 5 5 7 5 

293792.6 

1 A 1 59 . 6 



-181085.2 

-2. 1965 

37C0 

13. 8A86 

A7999.0 

9A. 9369 

303267. A 

155AA.3 



-181241.0 

-2.4937 

38CC 

13.8518 

A938A.0 

95.3062 

312779,6 

16929.3 



-181398.8 

-2.7756 

3900 

13.85A7 

50769. A 

95 . 666 1 

322328.3 

1 8 3 1 A . 6 



-181558.7 

-3.0432 

AOCO 

13.8575 

52155. C 

96.0165 

331912.6 

1970C.2 



-181720.7 

-3.2976 

A ICC 

13. 86C0 

535A0. 8 

96.3591 

3A1531.A 

21086.1 



— 181884.6 

-3.5399 

A200 

1 3 . 8 6 2 A 

5A927.C 

96-6931 

351184.1 

22A72.2 



-182050.5 

-3.7708 

A 3CC 

13.86A6 

56313.3 

97.0193 

360869.8 

23858.6 



-182218. A 

-3.9912 

AAOO 

13.8667 

57699.9 

97.3381 

37C587.7 

252A5 . 1 



-182388.2 

-4.2018 

A 5 C 0 

13.8686 

59086.7 

97.6A97 

380337.2 

26631.9 



-182559.9 

-4.4032 

A 6 CO 

13.870A 

60A73.6 

97.95A6 

39C 1 17 . A 

28C18.9 



-182733. A 

-4.5960 

A 7 CO 

13.8721 

61860.7 

98.2529 

399927.9 

29AC6.0 



-182908.6 

-4.7808 

A8C0 

13.8737 

632A8.0 

98.5A5C 

A09767.8 

30793.3 



-183085.5 

-4.9581 

A900 

13.8752 

6A6 35.5 

98, 83 1 C 

A 1 9636 . 7 

32180.7 



-183264.1 

-5. 1283 

50CO 

13.8766 

66C23. 1 

99 . 1 1 1 A 

A29533.8 

33568. 3 



-183AAA.3 

-5.2919 

5 ICO 

13.8779 

6 7 A 1 0 . 8 

99.3862 

A39A58.7 

3A956.0 



-183626.1 

-5.4491 

52CC 

13.8792 

68798.6 

99.6557 

AA9A10.9 

363A3.9 



-183809.3 

-5.6005 

53CC 

13.8803 

70186.6 

99.9201 

A593S9.7 

37731.9 



-18399A.0 

-5.7464 

5ACC 

13.8815 

7157A.7 

ICO. 1795 

A6939A.7 

39120.0 



-184180. 1 

-5.8869 

55C0 

13.8825 

72962.9 

ICO. A3A2 

A79A25 . 5 

A0508.2 



-18A367.5 

-6.0225 

5600 

13.8835 

7 A 3 5 1 . 2 

ICC . 68 A A 

A89A81.A 

A 1 896 . 5 



— 1 8A556 . 1- 

-6.1534 

57 C 0 

1 3 . 8 e A 5 

75739.6 

ICO. 9301 

A99562.2 

A 3 2 8 A . 9 



-184746.0 

-6.2798 

5800 

13.8853 

77128.1 

101. 1716 

509667.3 

AA673.3 



-18A937. 1 

-6.4020 

59CC 

13.8862 

78516.7 

101. A09C 

519796. A 

A6061.9 



-185129.2 

-6.5202 

6000 

13.8870 

79905. 3 

101.6A2A 

5299A9.0 

A7A5C.6 



-185322. A 

-6.6345 


>A change in phase of an assigned reference elerrient has occurred between this temperature and the preceding temperature. Melting point of 
S, 388.357° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(193) SOPg (gas); molecular weight, 86.066 


T, 

°K 



C° 

> 

cal/mole °K 

cal/mole 

/y°, 

cal/moie 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

o 

(£> 

o 



c 


0 


c 

-1C0109. 1 

-95908. A 


-257508.3 


ICC 

8 . A 2 39 

803. 0 


A696.8 

-99306. 1 

-96311.6 

208. A153 

-258729.0 

5A8.8535 

20C 

11. 1777 

1777.7 

’) - -tiliiE 

10550. 9 

-98331. A 

-9677 7.6 

102.9699 

-259900.8 

265.6307 

298. 15 

13.5833 

2999. 1 


16851.6 

-97110.0 

-97110.0 

68. 102 A 

-260823.8 

171.9900 

300 

13.6213 

30 2 A • 3 

66.6636 

1 6 9 7 A • 8 

-97C8A.8 

-97115.2 

67.6633 

-260838.9 

170.8110 

a ACC 

15.3185 

A A 7 6 . 7 

7C.8302 

23855. A 

-95632. A 

-97886. A 

A9.9AA7 

-2615A5.7 

123.2A68 

5C0 

16. A7A5 

6070.0 

7A. 3808 

31120. A 

— 9A039.1 

— 98A02.0 

39.2235 

-262076. A 

9A.6396 

600 

1 7 . 2 7 2 A 

7759. 7 

77. A593 

36715.9 

-923A9. A 

-98778.1 

3 2 . 0 A 1 7 

-262A81.A 

75.5337 

HI » 

17.8351 

9516.7 

80 . 1666 

A 6 5 9 9 . 9 

-90592. A 

-99060.3 

26.89A7 

-262797.0 

61.8679 

MU"- 

1 8 . 2 A 1 A 

11321.6 

82.5761 

5 A 7 3 9 . 3 

-88787.5 

-99288.7 

23.02A5 

-2630A8. 1 

5 1 . 607 A 


18.5A18 

13161. A 

8A.7A26 

63107.1 

— 869A7.7 

-99500.0 

20.0077 

-263251 . 7 

A3. 6201 

Eh 

18.7688 

15027.5 

86.7086 

71681.2 

— 85C81.6 

-99700.3 

17.5893 

—263 A 19.8 

37.2258 

i '*v 

1 8 . 9 A 38 

16913.5 

88. 5C6C 

8CAA3.2 

-83195.6 

-99893.1 

15.6066 

-263560.6 

31.9909 


19.Cel3 

18815.0 

9C. 1605 

89377.6 

-8129A. 1 

-100080.7 

13.9513 

-263680.2 

27.626A 

nnflr 

19.1909 

20728.8 

91.6923 

9 8 A 7 1 . 2 

-7938C.3 

-100265. 1 

12.5A80 

-263783.0 

23.9318 

Bpl;; 

19.2796 

22652.5 

93.1179 

107712.5 

— 77A56.6 

-100AA7.5 

U.3A30 

-263872.6 

20.7639 


19.3523 

2 A 5 8 A . 2 

9 A . A 5 06 

117091.7 

-7552A.9 

-100629.1 

10.2967 

-263951.5 

18.0175 


19. A126 

26522.5 

95.7015 

126599.9 

-73586.6 

-100810.7 

9.3796 

-26A021 .8 

15.6136 


19. A631 

2 8 A 66 . A 

96.880C 

136229.6 

-716A2.7 

-100992.9 

8.5689 

-26A085.A 

13.A921 


19.5C58 

30A1A.9 

97.9937 

1A5973. 7 

-6969A .2 

-101176. A 

7. 8A70 

-26A1A3.5 

11.6058 

1900 

19.5A22 

32367.3 

99. 0A93 

155826 . A 

— 677A1.8 

-101361.7 

7. 1999 

—2 6 A 1 9 7.3 

9.9178 

2C00 

19.5735 

3A323.2 

100.0525 

165781.9 

-65785.9 

-1015A9. 1 

6.6165 

— 26A2A7 . 9 

8.3982 

2 ICO 

19.6C06 

36281.9 

1C1.0082 

175835.3 

-63827.2 

-101738.9 

6.0876 

-26A296. 0 

7.0231 

2200 

19.62A2 

382A3.2 

101.9206 

185982. 1 

-61865.9 

-101931.5 

5.6059 

-26A3A2.5 

5.7728 

2300 

19.6AA9 

A0206.6 

102. 793A 

196213. 1 

-59902. A 

-102127.1 

5. 1652 

— 26A387 . 8 

A. 6311 

2ACC 

19.6631 

A2172.1 

103.6298 

206539.5 

-57937.0 

-102325.8 

A. 7605 

-26AA32.6 

3.58A2 

2500 

19.6792 

A A 1 39 . 2 

1CA.A325 

2169A2.9 

-55969.9 

-102527.7 

A. 3875 

-26AA77 .2 

2.6210 

26CC 

19.6936 

A61C7.9 

1C5.205C 

227A25. 1 

-5A001.2 



-26A522 • 0 

1.7317 

2700 

19.7C6A 

A 807 7 . 9 

105. 9A85 

237983.0 

-52C31.2 



-26A567. A 

0.9082 

28C0 

19.7179 

5 0 0 A 9 . 1 

106.6653 

2A8613.9 

-50C60.0 



-26A613.6 

0. 1A33 

2900 

19.7282 

52021. A 

1C7. 3575 

259315.2 

-A8087.7 



-26A660.9 

-0.5689 

3000 

19.7376 

5399 A • 7 

10 8 . 02 6 A 

2 7008 A . 6 

-A611A.A 



-26A709.A 

-1.2338 

3 1C 0 

19. 7A60 

55968.9 

108.6738 

280919.8 

— AA1AC.2 



-26A759.3 

-1.8559 

32C0 

19.7537 

5 79 A 3 . 9 

1C9. 3008 

291818.7 

-A2165.2 



-26A810.8 

-2. A392 

3 3 C 0 

19.7608 

59919.6 

109.9088 

302779.3 

— A0189.5 



-26A863.8 

-2.9873 

3 AC0 

19.7672 

61896. C 

110.A988 

313799.8 

-38213.1 



-26A918.6 

-3. 5032 

3500 

19.7731 

63873.0 

111.0719 

32A878.5 

-36236.1 



-26A975.2 

-3.9898 

3 60C 

19.7785 

65850.6 

111 .629C 

336013.7 

- 3 A 2 5 8 . 5 



-265033.6 

-A. AA9A 

3700 

19.7e3A 

67828.7 

112.1709 

3A7203.8 

-3228C.A 



-265093.8 

-A. 88 A3 

38CQ 

19.7880 

698C7.3 

112.6986 

358AA7 . A 

-30301.8 



-265155.9 

-5.296A 

3900 

19.7923 

71786.3 

113.2127 

3697A3.0 

-28322.8 



-265219.9 

-5.6875 

A0C0 

19.7962 

73765.7 

113.7138 

381089.5 

-263A3.3 



-265285.8 

-6.0590 

A1C0 

19.7999 

757 A 5 . 6 

UA. 2027 

392A85.A 

-2A363.5 



-265353.5 

— 6 . A 1 26 

A20C 

19.8C33 

77725.7 

11A.6798 

AO 3929. 6 

-22383. A 



-265A23.0 

-6.7A9A 

A300 

19.8C6A 

79706.2 

115. 1A59 

A15A21.0 

-20A02.9 



-265A9A.A 

-7.0706 

AAC0 

19.8C9A 

81687. C 

115.6012 

A26958. A 

-18A22 . 1 



-265567.5 

-7.3773 

A500 

19.8122 

83668.1 

116.0A6A 

A385A0.9 

— 16AA1.0 



-2656A2.A 

-7.6705 

A600 

19.8 1A7 

856A9 . A 

116.A815 

A50167.A 

-1AA59. 7 



-265719.0 

-7.9510 

A 7C 0 

19.8172 

87631.0 

116.9081 

A 6 1 8 3 7 . 0 

-12A78. 1 



-265797.2 

-8.2196 

A8C0 

1 9 . 8 1 9 A 

89612.9 

117.3253 

A735A8.7 

— 10A96.2 



-265877.1 

— 8 . A7 71 

A9C0 

19.8216 

9 1 59 A . 9 

U7.73AC 

A85301.7 

-851A.2 



-265958.5 

-8.72A2 

5000 

19.8236 

93577.2 

1 18. 13A5 

A97095.2 

-6531.9 



-2660A1 .A 

-8.9615 

51CC 

19.8255 

95559.6 

118.5271 

508928. A 

-A5A9. 5 



-266125.8 

-9.1895 

5200 

19.8273 

975A2. 3 

118.9120 

520800. A 

-2566.8 



-266211.6 

-9.A089 

5300 

19.8290 

99525. 1 

119.2897 

532710.5 

-58A .0 



-266298.8 

-9.6200 

5 A C 0 

19.8206 

101508.0 

1 19.660A 

5AA658. 1 

1399 . 0 



-266387.3 

-9.823A 

55C0 

19.8321 

1C3A91.2 

120.02A3 

5566A2.A 

3382.1 



-266A77. 1 

—10.01 9A 

56CC 

19.8335 

1C5A7A.5 

12C.3816 

568662 . 7 

5365. A 



-266568.0 

-10.2085 

57C0 

19.83A8 

107A57.9 

12C.7327 

58C718.5 

73 A 8 . 8 



-266660.1 

-10.3911 

58C0 

19.8361 

109AA1.A 

121.0777 

592809. 1 

9332.3 



-266753 .A 

-10.567A 

5900 

19. 837A 

111A25.1 

121.A168 

60A933.9 

11316.0 



— 2668A7 . 7 

-10.7377 

6000 

19.8385 

113AC6.9 

121.7502 

617092.2 

13299.8 



— 2 669A2 . 9 

-10.9025 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
S, 388.357° K. 
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TABLE III. - Continued- THERMOOTHAMIC PROPERTIES 


(194) SO 2 F 2 (s as )) molecular weight, 102.066 


T, 

°K 

L P . 

cal/mole °K 

H T~ H 0' 

cal/moie 

C 0 

’ 

cal/mole °K 

cal/mole 

H° 

n T , 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

O 

2? 

O 

3 

A Hf, 
cal/mole 

\og [Q K 

0 

— 

0 


0 

-208224.0 

-202985.9 


-423572.4 

. 

ICC 

8.5651 

805. 1 

55. 1425 

4709. 1 

-207418.8 

-203733.7 

438.6832 

-425318.4 

905.8534 

2C0 

12-3222 

1839.5 

62. 1606 

1 0 592 .6 

-206384.4 

-204487.9 

215.7274 

-426987.8 

440.3776 

298.15 

15.7245 

3224.0 

67.7473 

16974.9 

-205000.0 

-205000.0 

142.0844 

-428270.4 

286.5741 

3C0 

15.7792 

3253. 1 

67.8447 

17100.3 

-204970.9 

-205007.7 

141. 1576 

-428291.2 

284.6383 

CUCC 

18.2622 

4963.2 

72.7471 

24135.6 

-203260.8 

-205876.3 

103.7809 

-429258.3 

206.5554 

SCO 

20.C674 

6885.7 

77.0296 

31629.1 

-201338.3 

-206428.3 

81.2574 

-429970.4 

159.6125 

6CC 

21.3470 

8959.9 

80.8078 

39524.8 

-199264. 1 

-206797.6 

66.2063 

-430497.3 

128.2717 

7CC 

22.2752 

11143.4 

84.1719 

47776.9 

-197080.5 

-207042.2 

55.4394 

-430890.1 

105.8614 

8C0 

22.9595 

1 34 C 6 . 8 

87.1932 

56347.7 

-194817. 1 

-207210.9 

47.3563 

-431 184.8 

89.0402 

9C0 

23.4734 

15729.7 

89.9286 

65206.0 

-192494.3 

-207346.3 

41.0649 

-431406.6 

75.9492 

1CC0 

23.8663 

18097.5 

92.4230 

74325.4 

-19C126. 5 

-207458.6 

36.0287 

-431573.0 

65.4717 

1 ICC 

24.1719 

205C0.0 

94.7126 

83683.8 

-187723.9 

-207554.3 

31.9062 

-431696.9 

56.8963 

12C0 

24.4136 

22929.8 

96.8266 

93262.1 

-185294.2 

-207637.9 

28.4692 

-431787.5 

49.7483 

1300 

24.6074 

25381.2 

93.7886 

103044.0 

-182842.8 

-207713.1 

25.5599 

-431851.6 

43.6990 

1400 

24.7649 

27850.0 

100.6182 

113015.4 

-180373.9 

-207782.3 

23.0653 

-431894.5 

38.5132 

1 SCO 

24.8945 

30333.2 

1C2.3313 

123163.8 

-177890.7 

-207847.8 

20.9027 

-431920.2 

34.0185 

1 6C0 

25.0C23 

32828.2 

103.9415 

133478.3 

-175395.7 

-207911.2 

19.0098 

-431932.1 

30.0854 

1 7CO 

25.0528 

35333. 1 

105.4601 

143949.1 

-172890.9 

-207973.8 

17.3391 

-431932.6 

26.6150 

1 8C0 

25. 1695 

37846.3 

106.8966 

154567.5 

-170377.6 

-208037.0 

15.8535 

-431923.8 

23.5303 

1900 

25.2351 

40366.6 

108. 2592 

165325.9 

-167857.3 

-208101.5 

14.5240 

-431907.6 

20.7703 

2000 

25.2515 

42893.0 

109.5551 

176217.2 

-165330.9 

-208168.4 

13.3270 

-431885.4 

18.2865 

2 ICC 

25.3404 

45424.7 

110. 7903 

187234.9 

-162799.3 

-208238.1 

12.2436 

-431858.5 

16.0393 

22C0 

25.3830 

47960.9 

111.9701 

198373.4 

-160263.1 

-208311.3 

11.2585 

-431827.8 

13.9966 

2300 

25.4204 

505C1.1 

113.0993 

209627.2 

-157722.9 

-208388.4 

10.3586 

-431794.3 

12.1316 

2400 

25.4533 

53044.8 

114.1819 

220991.7 

-155179.1 

-208469.8 

9.5334 

-431758.8 

10.4222 

2500 

25.4825 

55591 . 6 

115.2215 

232462.2 

-152632.3 

-208555.8 

8.7740 

-431722.0 

8. 8496 

26C0 

25.5C85 

58141.2 

116.2215 

244034.7 

-150082.7 



-431684.4 

7.3982 

2700 

25.5318 

60693.3 

117.1846 

255705.3 

-147530.7 



-431646.6 

6.0544 

2800 

25.5526 

63247.5 

118.1136 

267470.4 

-144976.5 



-431608.9 

4.8066 

290 C 

25.5714 

658C3. 7 

119.0106 

279326.9 

-142420.3 



-431572.0 

3.6451 

3000 

25.5683 

68361.7 

119.8778 

291271.6 

-139862.3 



-431535.9 

2.5610 

3100 

25.6C37 

70921.3 

120. 717C 

303301.5 

-137302.6 



-431501.1 

1.5470 

3200 

25.6177 

73482.4 

121.5302 

315414.1 

-134741.6 



-431467.9 

0.5964 

3300 

25.6305 

76044.8 

122.3187 

327606.7 

-132179.1 



-431436.3 

-0.2965 

3400 

25.6422 

786C8.5 

123.CB4C 

339877.1 

-129615.5 



-431406.8 

-1.1368 

3500 

25.6529 

81173.2 

123.8274 

352222.8 

— 127C50.7 



-431379.3 

-1.9290 

3600 

25.6627 

83739.0 

124.5502 

364641.9 

-124484.9 



-431354.0 

-2.6772 

3700 

25.6718 

86305.7 

125.2535 

377132.2 

-121918.2 



-431331.2 

-3.3849 

3800 

25.6601 

88873.3 

125.9382 

389691.9 

-119350.6 



-431310.8 

-4.0553 

3900 

25.6679 

91441.7 

126.6054 

402319.3 

-116782.2 



-431292.9 

-4.6913 

40CC 

25.6550 

94010.9 

127.2558 

415012.5 

-114213.1 



-431277.6 

-5.2955 

4 1 CO 

25.7C17 

96580.7 

127.8904 

427769.9 

-111643.2 



-431265.0 

-5.8702 

4200 

25.7C79 

99151.2 

128.5098 

440590.0 

-109072.7 



-431255.1 

-6.4175 

4300 

25.7136 

101722.3 

129.1148 

453471.4 

-106501.7 



-431247.8 

-6.9393 

44C0 

25.7190 

104293.9 

129.7060 

466412.5 

-1C3930.0 



-431243.3 

-7.4375 

4500 

25.7241 

1 06 866 . 1 

130.2841 

479412.2 

-101357.9 



-431241.4 

-7.9134 

4600 

25.7288 

1C9438.7 

130.8495 

492468.9 

-98785.2 



-431242.3 

-8. 3687 

47C0 

25.7332 

112011.8 

131.4029 

505581.6 

-96212.1 



-431245.8 

-8.8046 

4800 

25.7373 

114585.4 

131.9447 

518749.1 

-93638.6 



-431251.9 

-9.2224 

49C0 

25.7412 

117159.3 

132.4754 

531970.2 

-91064.7 



-431260.7 

-9.6231 

5OC0 

25.7449 

119733.6 

132.9955 

545243.8 

-88490.4 



-431272.0 

-10.0078 

5 ICO 

25.7484 

122308.3 

133,5053 

558569.0 

-85915.7 



-431285.8 

-10.3774 

5200 

25.7516 

124883.3 

134.0054 

571944.6 

-83340. 7 



-431302.1 

-10.7328 

5300 

25.7547 

127458.6 

134.4959 

585369.7 

-80765.4 



-431320.8 

-11.0748 

5400 

25.7576 

130034.2 

134.9773 

598843.5 

-78189.8 



-431341.8 

-11.4042 

5500 

25.7604 

132610.1 

1 3 5 . 450 C 

612364.9 

-75613.8 



-431365.1 

-11.7216 

5600 

25.7630 

135186.3 

135.9142 

625933.2 

-73037.7 



-431390.7 

-12.0276 

57C0 

25.7654 

137762.7 

136.3702 

639547.5 

-70461.3 



-431418.4 

-12.3230 

58C0 

25.7678 

140339.4 

136.8183 

653207.0 

-67884.6 



-431448.2 

-12.6082 

59C0 

25.7700 

142916.3 

137.2588 

666910.9 

-65307.7 



-431480.1 

-12.8837 

6000 

25.7721 

145493.4 

13 7, 692 C 

680658.5 

-62730.6 



-431513.9 

-13.1501 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
S, 388.357° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(195) Si (gas)j molecular weight, 28.09 


T, 

°K 

col/mole °K 

cal/mole 

C° 

^ T > 

cal/mole °K 

cal/mole 

H T' 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

o 

lO 

o 

$ 

AHf , 
cal/mole 

o 

lO 

o 

0 



0 

" 

a 

11019-3.3 

1 10964. S 


0 

— 

too 

6.6962 

635. 1 

53.6463 

2709.6 

110850.3 

111555.6 

-236.6400 

0 

0 

200 

5.6883 

1267.3 

37.9329 

6319.1 

1 11462.8 

111886.4 

-1 14.5773 

0 

0 

298. 13 

5. 3166 

1804. 7 

40.1231 

10158.0 

112000.0 

1 12000.0 

-74. 3086 

0 

0 

300 

5. 3147 

1814.6 

4 0 • L 5 60 

10232.2 

112009.8 

1 12000.9 

-73.8024 

0 

0 

400 

5 . 1661 

2337. 6 

41.6617 

14327.1 

112532.9 

1 12015.4 

-53.4031 

0 

0 

500 

5.0930 

2830. 3 

42 * b06u 

18552.7 

113045.5 

111979.1 

-41. 1646 

0 

0 

600 

5.0360 

3 3 7 • 6 

43.7312 

22881. 1 

113552.9 

111913.5 

-33.0094 

0 

0 

700 

5.0330 

3862.0 

44.3087 

27294.1 

1 14057.3 

111827.4 

-27. 1882 

0 

0 

800 

5.0193 

4 3 t>4 « £> 

4 • 179 6 

31779.3 

114559.8 

111/25.2 

-22.8262 

0 

0 

900 

5.0124 

4866. 1 

43.7705 

36327.4 

1 15061.4 

111609. 7 

-19.4365 

0 

0 

1000 

5.0117 

5367.2 

46.2983 

409 3 1 . 3 

L L 5 *>62 • o 

111482.3 

-16. 7278 

0 

0 

1100 

5.0167 

5868- 6 

46.7764 

4 5 58 4 

l 16063.9 

1 11344. 7 

-14.5143 

0 

0 

1200 

5.0272 

6 3 70. 6 

47.2133 

50285.2 

116566.0 

111 197. 5 

-12.6721 

0 

0 

1300 

5.0429 

6374.2 

47.6163 

55026.9 

1 l 706 9.5 

111041.5 

-11.1154 

0 

0 

1400 

5.0630 

73 79. 5 

47.9907 

59807.5 

117574.8 

1 10878.0 

-9.7831 

0 

0 

1500 

5.0868 

788 7. 0 

4o. 340a 

6462 4 - 2 

1 18082.2 

l 10707.2 

-8.6299 

0 

0 

1600 

5.1134 

8396.9 

48.6699 

69474.9 

118592.2 

1 10529. 7 

-7.6227 

0 

0 

Q 1700 

5. 1420 

8909. 7 

48.9808 

74357.6 

119105.0 

98327. 1 

-6.7490 

0 

0 

1800 

5.1717 

9425.4 

49.2755 

792 70.6 

1 19620.7 

98228.5 

-6.0471 

0 

0 

1900 

3.2018 

9944. 1 

49.556U 

84212 .2 

120139.3 

98 132.8 

-3.4197 

0 

0 

2000 

5.2318 

10465. 7 

49.8233 

89181.3 

120661.0 

98040.2 

-4.8556 

0 

0 

2 100 

5.2610 

10990. 4 

50.0793 

94176.6 

121185.7 

97930.6 

-4.3457 

0 

0 

2200 

3.2692 

11517.9 

30 . 3249 

99196.9 

121713.2 

97863.3 

-3.8826 

0 

0 

2300 

5.3160 

12048. 2 

50.3606 

104241.2 

122243.5 

97779.8 

-3.4601 

0 

0 

2400 

5.3411 

12381. 1 

30.7874 

109308 . 7 

122776.3 

97698.3 

-3.0731 

0 

0 

2500 

5.3645 

131 16.4 

51.0039 

114398.4 

123311.6 

97619.3 

-2.7174 

0 

0 

2600 

3.3861 

13633.9 

31.2167 

119509.6 

123849.2 

97542.6 

-2.3893 

0 

0 

2700 

3.4056 

14193. 3 

5 1 . 4204 

124641.5 

124388.8 

97467. 9 

-2.0858 

0 

0 

2800 

5.4237 

14735.0 

31.6173 

129793 . 5 

1^4930.3 

97395. 1 

-1.8041 

0 

0 

2900 

5.4397 

15278.2 

31.8079 

134964.8 

125473.5 

97324.0 

-l . 5421 

0 

0 

3000 

1 

13822. 9 

31 . 9926 

140154.9 

126018.2 

97254.4 

-1.2977 

0 

0 

3100 

5.4667 

16368. 9 

52.1716 

145363. 1 

126564.2 

97186. 1 

-1.0693 

0 

0 

3200 

3 . 4778 

16916.2 

32.3434 

150589.0 

127111.5 

97119.1 

-0.8552 

0 

0 

3300 

5 . 4874 

17464. 0 

32.5141 

155832.0 

127659.7 

97053.0 

-0.6543 

0 

0 

3400 

5.4936 

18013.6 

52.6780 

161091.7 

128208.9 

96937.9 

-0.4653 

0 

0 

3500 

3.5025 

18563. 3 

32.8374 

166367 . 5 

128758.8 

96923.5 

-0.2873 

0 

0 

3600 

5.5083 

19114. 1 

52.9923 

1 7 1659.0 

129309.3 

96859. 7 

-0.1192 

0 

0 

3700 

3.5130 

19665. 1 

53.1433 

176965.8 

129H60.4 

96796.3 

0.0396 

0 

0 

3800 

5.5167 

20216.6 

53.2906 

182287.6 

130411.9 

96733.7 

0.1901 

0 

0 

3900 

5. 5196 

20768.3 

53.4339 

187623.8 

130963.7 

96671.2 

0.3327 

0 

0 

4000 

5.5217 

21320.5 

53.5737 

192974.3 

131915.3 

96609.0 

0.4680 

0 

0 

4100 

5.5231 

21872.8 

33.7101 

198338.5 

132068 . 1 

9634 7.0 

0.5967 

0 

0 

4200 

5.5240 

22425. 1 

53.8432 

203716.2 

132620.4 

96485.0 

0.7192 

0 

0 

4300 

3.5243 

22977.6 

53.9732 

209107.0 

133172.8 

96423. 1 

0.8359 

0 

0 

4400 

5.5242 

23530.0 

34. 1002 

214510.7 

133723.3 

96361. 3 

0.9473 

0 

0 

4500 

5.5237 

24082.4 

34.2243 

2 19926.9 

134277.7 

96299. 4 

1.0536 

0 

0 

4600 

5.5230 

24634. 7 

54.345 7 

225355.5 

134830.0 

96237.4 

1.1552 

0 

0 

4700 

5.5222 

25187.0 

:> 4 • 4 6 4 'j 

230796.0 

135382.3 

96175.4 

1.2525 

0 

0 

4800 

5.5212 

25739.2 

j 4 • 5 8 0 7 

236248.3 

135934.4 

96113.2 

1.3456 

0 

0 

4900 

5.5202 

26291.2 

34.6946 

241712.0 

136486.5 

96051.0 

1.4349 

0 

0 


5.5193 

26843. 2 

64. 806 1 

247187.1 

137038.5 

95988. 7 

1.5205 

0 

0 

5 100 

5.5186 

27395. 1 

6 4 • 9 1 b i 

252673.2 

137590.4 

93926. 3 

1.6028 

0 

0 

5200 

5.5180 

27946. 9 

6 6 . 0 Z 2 .> 

258170.1 


95863. 8 

1.6818 

0 

0 

5300 

5.5178 

28498. 7 

55. 1276 

263677.6 

138694.0 

95801. 3 

1.7578 

0 

0 

5400 

5.5179 

29030. 3 

35.2307 

269195.6 

139245.8 

95738.8 

1.8309 

0 

0 

5500 

5 .3185 

29602. 3 

35.3326 

274723.7 

139797.6 

95676.3 

1.9013 

0 

0 

5600 

5.5197 

30134.2 

55.4314 

280261.9 

140349.5 

95613.9 

1.9692 

0 

0 

5 700 

3.5199 

30705.6 

35.5290 

285809.9 

140900.9 

95531.0 

2.0347 

0 

0 

5800 

3.5220 

31257. 7 

35.625 1 

291367.6 

1^1453.0 

93488.8 

2.0978 

0 

0 

5900 

5.5249 

31810.1 

55.7193 

296934.8 

142005.3 

95426.8 

2.1588 

0 

0 

oOOO 

5.5283 

32362.6 

55.0123 

3025 1 1.4 

142557.9 

95363. 1 

2.2176 

0 

0 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature, Melting point of 
Si, 1685° K. 


o o o o o 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(196) Si (crystal, liquid) j molecular weight, 28.09 


T y 

°K 

<-7?, 

cal/mole °K 

uo _ /jo a 

cal/mole 

C° 

cal/mole °K 

-if f~ H o ] ° 

cal/mole 

H T> 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f y 
cal/mole 

lo «IO K f 

A Hf, 
cal/mole 

log io K 

j 


0 

0 

0 

-769.0 

0 


-110964.3 


1 00 

1. 7 39 

63.7 

0.916 

27.9 

-705.3 

0 

0 

-111555.6 

236.6400 

2 00 

3.735 

345.4 

2. 788 

212.2 

-423.6 

0 

0 

-111886.4 

114.5773 

29 8. 1 5 

4 .782 

769. C 

4.497 

571.8 

0 

0 

0 

-112000.0 

74.3086 

300 

4. 796 

777.9 

4.527 

580.2 

8.9 

0 

0 

-112000.9 

73.8024 

400 

5.335 

1286.5 

5.987 

1108.3 

517.5 

0 

0 

-112015.4 

53.4031 

500 

5.627 

1835.4 

7. 210 

1769.6 

1066.4 

0 

0 

-111979.1 

41.1646 

600 

5.826 

24CR .4 

8.254 

2544.0 

1639.4 

0 

0 

-111913.5 

33. 0094 

700 

5.981 

2998.9 

9. 164 

3415.9 

2229.9 

0 

0 

-111827.4 

27.1882 

BOO 

6.111 

3603.6 

9.972 

4374.0 

2834.6 

0 

0 

-111725.2 

22. 8262 

900 

6.229 

4220.7 

10.698 

5407.5 

3451 . 7 

0 

0 

-111609.7 

19. 4365 

100c 

6 .339 

4849.2 

11.360 

6510.8 

4080.2 

0 

0 

-111482.3 

16. 7278 

lice 

6.442 

5488.2 

11.969 

t 677.7 

4719.2 

0 

0 

-111344.7 

14.5143 

1200 

6.542 

6137.5 

12.534 

8903.3 

5368.5 

0 

0 

-111197.5 

12.6721 

1300 

6.639 

6797.0 

13.062 

10183.6 

6028.0 

0 

0 

-111041.5 

11.1154 

1 400 

6. 735 

7465. 8 

13.558 

11515.4 

6696.8 

0 

0 

-110878.0 

9.7831 

1500 

6.829 

8144.0 

14.025 

12893.5 

7375.0 

0 

0 

-110707.2 

8.6299 

l 1 600 

6.922 

8831.5 

14.469 

14318.9 

8062.5 

0 

0 

-110529.7 

7. 6227 

b 1685 

6.999 

9423.2 

14. 829 

15563. 7 

8654.2 

0 

0 

-110329.4 

6.8614 

1685 

6. 143 

21454. 8 

2 1. 969 

15563.7 

20685.8 

0 

0 

-98341.1 

6.8614 

1700 

6.14 3 

21546.9 

22.0234 

15892.9 

20777.9 

0 

0 

-98327.1 

6.7490 

1 800 

6.143 

22161.2 

22.3746 

18113.0 

21392.2 

0 

0 

-98228.5 

6.0471 

1900 

6. 143 

22775.5 

22. 7067 

20367.2 

22006.5 

0 

0 

-98132.8 

5.4197 

2000 

6.143 

23389.8 

23.0218 

22653.8 

22620.8 

0 

0 

-98040.2 

4.8556 

2100 

6.143 

24004. 1 

23.3215 

24971. 1 

23235.1 

0 

0 

-97950.6 

4. 3457 

2200 

6. 1 43 

2461 8.4 

23. 6073 

27317.6 

23849.4 

0 

0 

-97863.3 

3.8826 

2300 

6.143 

25232.7 

23.8804 

29692.1 

24463.7 

0 

0 

-97779.8 

3.4601 

2400 

6 . 143 

25847.0 

24.1418 

32093.3 

25078.0 

0 

0 

-97698.3 

3.0731 

2500 

6.143 

26461.3 

24.3926 

34520. 1 

25692.3 

0 

0 

-97619.3 

2.7174 

2600 

6.143 

27075.6 

24. 6335 

36971 . 5 

26306.6 

0 

0 

-97542.6 

2.3893 

2700 

6.143 

27689.9 

24.8653 

39446.5 

26920.9 

0 

0 

-97467.9 

2.0858 

2800 

6. 14 3 

28304.2 

25.0887 

41944. 3 

27535.2 

0 

0 

-97395.1 

1.8041 

2900 

6.143 

28918.5 

25. 3043 

44464.0 

28149.5 

0 

0 

-97324.0 

1.5421 

3000 

6.143 

29532.8 

25.5126 

47004.9 

28763.8 

0 

0 

-97254.4 

1.2977 

3100 

6.143 

30147. 1 

25.7140 

49566. 3 

29378.1 

0 

0 

-97186.1 

1.0693 

3 2CC 

6. 143 

30761.4 

25.9090 

52147.5 

29992.4 

0 

0 

-97119. 1 

0. 8552 

3300 

6.143 

31375. 7 

26.0981 

54747.9 

30 606.7 

0 

0 

-97053.0 

0.6543 

3400 

6.143 

31990. 0 

26.2814 

57366.9 

31221.0 

0 

0 

-96987.9 

0.4653 

3 500 

6. 143 

32604.3 

26.4595 

60004.0 

31835. 3 

0 

0 

-96923.5 

0.2873 

3600 

6.143 

33218.6 

26.6326 

62658.6 

32449.6 

0 

0 

-96859. 7 

0.1192 

3700 

6.143 

33832.9 

26.8009 

65330.4 

33063.9 

0 

0 

-96796.5 

-0. 0396 

3800 

6.143 

34447.2 

26. 9647 

68018.7 

33678.2 

0 

0 

-96733. 7 

-0.1901 

3 900 

6.143 

35061.5 

27.1243 

70723.2 

34292.5 

0 

0 

-96671.2 

-0.3327 

4000 

6.143 

35675.8 

27.2798 

73443.4 

34906. 8 

0 

0 

-96609.0 

-0.4680 

4100 

6.143 

36290.1 

27.431 5 

76179.0 

35521. 1 

0 

0 

-96547 . 0 

-0.5967 

4 20 0 

6.143 

36904.4 

27. 5795 

78929.6 

36135.4 

0 

0 

-96485. 0 

-0.7192 

4300 

6 . 143 

37518. 7 

2 7.7241 

81694.8 

36749.7 

0 

0 

-96423. 1 

-0.8359 

4400 

6.143 

38133.0 

27. 8653 

84474. 3 

37364.0 

0 

0 

-96361.3 

-0. 9473 

4500 

6 . 143 

38747.3 

28.0033 

87267.7 

37978. 3 

0 

0 

-96299.4 

-1.0536 

4600 

6.143 

39361.6 

28. 1384 

90074.8 

38592.6 

0 

0 

-96237.4 

-1.1552 

4700 

6.143 

39975. 9 

28.2705 

92895.3 

39206.9 

0 

0 

-96175.4 

-1.2525 

4800 

6.143 

40590.2 

28. 3998 

95728.8 

39821.2 

0 

0 

-96113.2 

-1.3456 

4900 

6.143 

41204.5 

28. 5265 

98575.2 

40435.5 

0 

0 

-96 051.0 

-1.4349 

5000 

6.143 

41818.8 

28.6506 

101434.0 

41049.8 

0 

0 

-95988.7 

-1.5205 

5 I CO 

6.143 

42433. 1 

28.7722 

104305.2 

41664. 1 

0 

0 

-95926.3 

-1.6028 

5200 

6.143 

43047.4 

28.8915 

107188.4 

42278.4 

0 

0 

-95863.8 

- 1.6818 

5 300 

6.143 

43661. 7 

29.0085 

110083.4 

42892.7 

0 

0 

-95801.3 

-1.7578 

5400 

6.143 

44276.0 

29. 1233 

112990.0 

43507.0 

0 

0 

-95738.8 

-1.8309 

5 5 C 0 

6.143 

44890.3 

29.2361 

115908.0 

44121.3 

0 

0 

-95676.3 

-1.9013 

5600 

6. 143 

45504.6 

29. 3467 

118837.2 

44735.6 

0 

0 

-95613.9 

-1.9692 

5 700 

6.143 

46118. 9 

29.4555 

121777. 3 

45349.9 

0 

0 

-95551.0 

-2.0347 

5 8C0 

6. 143 

46733.2 

29.5623 

124728.2 

45964.2 

0 

0 

-95488.8 

-2.0978 

5900 

6. 143 

47347.5 

29.6673 

127689.7 

46578.5 

0 

0 

-95426.8 

-2.1588 

6000 

6.143 

47961.8 

29.7706 

130661.6 

47192.8 

0 

0 

-95365.1 

-2.2176 


q //q refers to crystal state. 


^Melting point. 
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TABLE III. - Continued* THERMODYNAMIC PROPERTIES 


(197) Sig (gas); molecular weight, 56.18 


T, 

°K 

r° 

H f ~ H r)y 

co 

1 

cal/mole °K 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formatio 

gaseous 

n from 
atoms 

cal/mole °K 

cal/mole 

(A Hf)f, 
cal/mole 

o 

iQ 

5 

3 

A Hf, 
cal/mole 

o 

lQ 

o 

0 

100 

7.0338 

0 

696.5 

46.6775 

0 

397 t .3 

145 1 >0.3 
14608 7. 0 

14692 8^5 
147497.6 

-3 L2. 5398 

-75000.0 

-75613.7 

160.7403 

200 

7. 7087 

1431.4 

51.7443 

8917.4 

146822.0 

147669.2 

-151.2680 

-76103.6 

77.8867 

298.15 

8.2227 

2215. 5 

54.9272 

14161.0 

147606. 1 

147606. 1 

-98. 1548 

-76393.9 

50.4624 

300 

8.229b 

2230.8 

54.9781 

14262 . 7 

14/621.3 

147603.5 

-97.4377 

-76398.4 

50. 1170 

400 

8.5137 

3069.4 

57.3887 

19886.1 

148459.9 

147424.9 

-70.6205 

-76605-9 

36. 1857 

500 

8.6743 

3929.5 

89.3072 

25724.2 

149320.0 

147187.2 

-54.5228 

-76771.1 

27.8064 

600 

8. 7734 

4802. 2 

60.8982 

31736. 7 

150192.7 

146913.9 

-43. 809B 

-76913. 1 

22.2089 

700 

3.8397 

5683. 1 

62.2559 

37896. 1 

151073.6 

146613.8 

-36. 1727 

-77040.9 

18.2037 

800 

8.8873 

6569.5 

63.4395 

44182 . 1 

151960. 1 

146290.9 

-30.4574 

-77159.6 

15. 1949 

900 

8.9235 

7460. 1 

64.4885 

50579 . 5 

152850.7 

145947. 3 

-26.0217 

-77272.0 

12.8513 

1000 

8.9523 

8354. 0 

65.4302 

57076.2 

153744.5 

145584. 1 

-22.4820 

-77380.5 

10.9737 

1100 

8.9763 

9250.5 

66.284b 

63662.6 

154641.0 

145202.6 

-19.5933 

-77406.8 

9.4353 

1200 

8.9969 

10149. 1 

6 7. 066 6 

70330.7 

155539.7 

144802. 7 

-17. 1926 

-77592.4 

8.1516 

1300 

9.0151 

11049.8 

67.7874 

77073.9 

1 b6440 » 3 

144384.3 

-15. 1669 

-77698. 7 

7.0639 

1400 

9.0315 

11952. 1 

68.4561 

83886 . 5 

157342.6 

143949. 0 

-13.4359 

-77806.9 

6.1303 

1500 

9.0467 

12856.0 

b9. 0 79 b 

90763.6 

1^8^46 • 6 

143496.6 

-11.9398 

-77917.9 

5.3200 

1600 

9.0608 

13761. 4 

6 9* 66 ^ L 

97701.1 

159151.9 

143026.9 

-10.6354 

-78032.5 

4.6100 

01700 

9.0741 

14668. 1 

70.2138 

104695.3 

160058.7 

1 18502.9 

-9.5153 

-78151.3 

3.9826 

1800 

9.0868 

15576.2 

70.7328 

111742.9 

160966.7 

118182. 3 

-8.6701 

-78274.6 

3.4240 

1900 

9.0990 

16485. 5 

71.2244 

118841.0 

161876.0 

117863.0 

-7.9160 

-78402.6 

2.9234 

2000 

9.1109 

17396. 0 

71.6915 

125986.9 

162786.5 

117544.9 

-7.2390 

-78535.5 

2.4721 

2100 

9. 1224 

18307. 7 

72. 1363 

133176.5 

16 3698.2 

1 1722d.O 

-6.6282 

-78673. 1 

2.0632 

2200 

9. 1336 

19220.5 

72. 5609 

140413.5 

L646 1 l .0 

116912.2 

-6. 0744 

-78815.4 

1.6907 

2300 

9. 1446 

20134.4 

72.9672 

147690. 1 

165524.9 

1 16597.5 

-5.5702 

-78962.0 

1.3500 

2400 

9.1555 

21049.4 

73.3566 

155006.4 

166439.9 

116283.9 

-5. 1092 

-79112.7 

1.0371 

2500 

9. 1662 

21965. 5 

73.7305 

162360.9 

lb7356.0 

1 1597 1.4 

-4.6862 

-79267-2 

0.7486 

2600 

9. 1767 

22882.6 

74.0902 

169752.0 

168273.1 

115660.0 

-4.2968 

-79425.2 

0.4819 

2700 

9.1871 

23800. 8 

74.4368 

177178.5 

169191.3 

115349.5 

-3.9372 

-79586.2 

0.2344 

2800 

9.1975 

24720.0 

74.7711 

184639.0 

170110.6 

115040.2 

-3.6042 

-79750.0 

0.0041 

2900 

9.2077 

25640.3 

75.0940 

192132.3 

1 71030.8 

114731.8 

-3.2950 

-79916. 1 

-0.2108 

3000 

9.2179 

265 6 L ♦ 6 

75.4063 

199657.4 

171952.1 

114424.5 

-3.0072 

— BUOH4.2 

-0.4118 

3100 

9.2280 

27483.9 

75.7088 

207213. 3 

172874.4 

114118-2 

-2.7386 

-.80254.0 

-0.6001 

3200 

9.2381 

28407.2 

76.0019 

214798.9 

173797. 7 

1138L2.9 

-2.4876 

-80425.2 

-0.7771 

3300 

9.2481 

293 3 1.5 

76.2863 

222413.3 

1 74722.0 

113508.6 

-2.2523 

-80597. 4 

-0.9437 

3400 

9.2581 

30256. b 

76.5625 

230055.9 

1 7564 7. 3 

113205. 3 

-2.0315 

-80770.4 

-1.1009 

3500 

9.2680 

31183. 1 

76.8311 

237725.6 

176573.6 

112903.0 

-1.8239 

-80943. 9 

- 1. 2494 

3600 

9.2779 

32110.4 

77.0923 

245421.8 

1 77500.9 

112601.7 

-1.6284 

-81117.8 

-1.3899 

3700 

9.2877 

33038. 7 

77.3466 

253143.8 

178429.2 

112301.4 

-1.4439 

-81291.6 

-1.5232 

3800 

9.2976 

33967. 9 

77.5944 

260890.9 

179358.5 

112002. 1 

-1.2695 

-81465.3 

-1.6496 

3900 

9.3074 

34898.2 

77.8361 

268662.5 

180288.7 

111703.7 

-1. 1046 

-81638.7 

-1.7699 

4000 

9.3171 

35829.4 

78.0718 

276457.9 

181219.9 

111406. 3 

-0.9483 

-81811.7 

-1.8844 

4100 

9. 3269 

36761. 6 

78.3020 

284276.7 

182152. 1 

111110.0 

-0.8001 

-81934. 0 

-1.9935 

4200 

9.3366 

37694.8 

78. 5269 

292118.2 

183085.3 

110814.5 

-0.6592 

-82155.5 

-2.097/ 

4300 

9.3464 

38628.9 

78. 7467 

299981 .9 

184019.5 

110520. 1 

-0.5253 

-82326.2 

-2.1972 

4400 

9.3561 

39564. 1 

7 3.9617 

307867.4 

184954.6 

110226. 6 

-0.3978 

-82495.9 

-2.2924 

4500 

9.3658 

40500. 2 

79.1721 

315774.1 

165390.7 

109934. 1 

-0.2763 

-82664.6 

-2.3835 

4600 

9.3755 

41437.2 

79.3780 

323701.6 

18632 7.8 

109642.6 

-0. 1604 

-82832. 2 

-2.4709 

4700 

9. 3851 

42375.2 

79.5797 

331649.5 

187765.8 

109352.0 

-0.0497 

-82993.7 

-2.5547 

4800 

9.3948 

43314.2 

79.7774 

339617.4 

188704.8 

109062.4 

0. 0561 

-83164. 1 

-2.6352 

4900 

9.4044 

44254. 2 

79.9712 

347604.9 

189644.7 

108773.7 

0. 1573 

-83328.2 

-2.7125 

5000 

9.4141 

45195.1 

80. 161 3 

355611.6 

190585.7 

108486. 1 

0.2542 

-83491. 3 

-2.7869 

5100 

9.4237 

46137.0 

HD. 3479 

363637.0 

191527.6 

108199.4 

0.3470 

-83653.2 

-2.8586 

5200 

9.4334 

47079. 9 

80.5309 

371681.0 

192470.4 

107913.6 

0.4361 

-83814.0 

-2.9276 

5300 

9.4430 

48023. 7 

80.7107 

379743.1 

193414.2 

107628.8 

0.5215 

-83973-7 

-2.9941 

5400 

9.4526 

48968. 5 

80. 887 3 

387823.1 

194359.0 

107345.0 

0 • 6036 

-84132.5 

-3.0583 

5500 

9.4622 

49914.2 

81.0609 

395920.5 

195304.7 

107062.2 

0.6825 

84290.4 

-3. 1202 

5600 

9.4718 

50860. 9 

81.2314 

404035 . 1 

196251.4 

106780.2 

0. 7583 

-84447.5 

-3.1801 

5700 

9.4814 

51808.6 

81.3992 

412166.7 

19/199.1 

106499. 3 

0.8314 

-84602.7 

-3.2380 

5800 

9.4910 

52757.2 

81.5641 

420314.9 

198 14 7. 7 

106219.3 

0.9017 

-84758. 2 

-3.2939 

5900 

9.5006 

53706.8 

81.7265 

428479.4 

199097.3 

105940.3 

0.9694 

-84913.4 

-3.3481 

6000 

9.5101 

54657. 3 

8 l . 8862 

436660. 1 

200047.8 

105662.2 

1.0347 

-85067.9 

-3.4006 


U A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

Si, 1685° K. 
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TABLE nr. - Continued. THERMODYNAMIC PROPERTIES 
(198) Si 3 (gas); molecular weight, 84.27 


t, 

°K 


op 

1 

c° 

< F T~ H o\ 


Formation from assigned 
reference elements 

i Formation from 

I gaseous atoms 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A Hf)f, 
cal/mole 

o 

iQ 

o 

A Hf x 
cal/mole 

o 

O 

c 

100 

8.4665 

c 

730.4 

48. 8660 

0 

4156.2 

155585.8 

156316.2 

157892.8 

158432.1 

-336. 1580 

-1 75CCC.O 
-176234.8 

373.7622 


11.4570 

L 74 1 • 5 

55.7531 

9409 . 1 

L57327.3 

158598. 1 

-162.9432 

-177061.1 

180. 7888 


12.9216 

2946. 4 

60.6356 

15132.0 

158532.3 

158532.3 

-1C5.8S87 

-177467. 7 

i 17. 0269 

300 

12. 9404 

2970. 4 

60.7155 

15244.3 

158556.2 

158529.5 

-105. 1823 

-177473.3 

116.2247 


13*6762 

43C5.2 

64. 5505 

21515.0 

159891.0 

158338.5 

-76.3263 

-177707.6 



14. 0752 

5694.6 

67.6493 

28130.0 

16128C.4 

158081.2 

-59.0369 

-177856.2 

64.4568 

600 

14.3108 

7114.9 

70.2381 

35028.0 

16270C.7 

157782.5 

-47. 5311 

-1 77958.0 



14.4600 

8554. 0 

72.4562 

42165 .4 

164139.8 

15745C. 1 

-39. 3293 

— 178C32.0 

42.2353 


14 . 5600 

1C0C5. 3 

74.3940 

49509.9 

16559 1 . 1 

157087.3 

-33. 1920 

-178088.4 

35.2865 


14.6299 

11465.0 

76. 1132 

57036.9 

16705C.8 

156695.7 

-28.4292 

-178133.3 

29.8804 


14.6807 

12930.6 

77.6573 

64726.7 

168516.4 

156275.8 

-24. 6291 

-178171.1 

25.5544 

1100 

14.7187 

144CC. 7 

79.0584 

72563.6 

169986.5 

15582e.9 

-21.5286 

-1782C5.2 

22.0143 


14.7478 

15874. 1 

80.3404 

80534.4 

17 1459.9 

155354.4 

-18.9525 

-178238.2 

19.0637 


14.7706 

1735C. 0 

81.5218 

88628.3 

172935.8 

154851.8 

-16. 7797 

-178272.7 

16. 5666 


14. 7888 

18828.0 

82.6171 

96835.9 

174413.8 

154323.4 

-14.9236 

-178310.4 

14.4257 


14 . 8C35 

20307. 7 

83.6379 

105149.3 

175893.5 

153768.5 

-13.3198 

-178353.2 

12.5699 

„ 160C 

14.8156 

21788.6 

84. 5937 

113561.3 

177374.4 

153186.9 

-11.9224 

— 1784C2.2 

10.9456 


14.8257 

23270. 7 

85.4922 

122066.1 

178856.5 

116522.8 

-10.7349 

-178458.4 

9.5120 


14 . 834 1 

24753. 7 

86.3399 

130658.1 

180339.5 

1 16162.9 

-9. 9039 

-178522.4 

8.2373 


14.8413 

26237. 5 

87. 1421 

139332.6 

181823.3 

1158C3.8 

-9. 1628 

-178594.7 


2000 

14.8474 

27721. 9 

87.9036 

148085.2 

183307.7 

115445.3 

-8.4978 

-17e675.3 

6.0690 

2 100 

14.8526 

29206. 9 

88.6281 

156912.0 

184792.7 

115087.4 

-7. 8980 

-178764.2 

5.1 390 


14.8572 

3C682.4 

89.3191 

165809.7 

186278.2 

1 1473C.0 

-7. 3544 

-178861.3 


2300 

14.8612 

32178.4 

89.9797 

174774.9 

187764.2 

114373.1 

-6. 8597 

-178966.2 


24 CO 

14 ♦ 8647 

33664. 7 

90.6122 

183804.7 

18925C.5 

114016.5 

-6. 4076 

-1 79078.5 

2.8117 

2 500 

14*86 f 8 

35151.3 

91.2191 

192896.4 

190737.1 

1 1366C. 2 

-5.9929 

-179197.8 

2.1593 

2600 

14.8706 

36638.2 

91. 8023 

202047.7 

192224. C 

113304.2 

-5.6114 

-179323.5 

1 .5566 

2 700 

14.8730 

38125.4 

92.3635 

211256.2 

193711.2 

112948.5 

-5.2592 

-179455. 1 


2800 

14.8752 

38612.8 

92.9045 

220519.7 

195198.6 

1 12593. C 

-4. 9332 

-179592.2 

0.4792 


14.8772 

411C0.4 

93.4265 

229836 .4 

196686.2 

112237.8 

-4.6307 

-179734. 1 

-0. 0044 

3000 

14.8790 

42588.3 

93.9309 

239204.4 

198174.1 

111882.7 

-4.3492 

-1 7988C.4 

-0.4560 

3100 

14.8806 

44076.2 

94.4188 

248622.1 

199662. C 

111527.7 

-4. 0867 

-18CC30.6 

-0. 8789 

3200 

14.8821 

45564.4 

94.8913 

258087.7 

20115C.2 

111173.0 

-3.8413 

-18C184-2 

- 1.2757 

3 300 

14.8e34 

47052. 6 

95.3492 

267599.8 

202638.4 

11C818.4 

-3.6116 

-1 8C340. 7 

-1.6487 

3400 

14*8846 

48541.0 

95.7936 

277157.1 

204 126 .9 

11C463.9 

-3.3961 

— 18C499.8 

-2.000 1 

3500 

14. 8857 

5C029.6 

96.2251 

286758.1 

205615.4 

11C1C5.5 

-3. 1936 

-1 8C661.0 

-2.3318 

3600 

14.8868 

51518.2 

96.6444 

296401.7 

207104. C 

1C9755.2 

-3.0C29 

-18C824.0 

-2.6453 

3700 

14.8877 

53006. 9 

97.0523 

306086.6 

2C8592.7 

1C94C1.C 

-2.8231 

-18C988.5 

-2.942 1 

3800 

14.8886 

54455. 7 

97.4493 

315811.8 

210081.5 

1C9046.9 

-2.6534 

-181154.2 

-3.2235 

3900 

14 .8894 

559 e4. 6 

97.8361 

325576.1 

21157C.4 

108692.9 

-2.4928 

-181320. 8 

-3.4908 

4 000 

14.8901 

57473. 6 

98.2131 

335378.7 

213059.4 

1C8339.C 

-2.34C8 

-181488.0 

-3.7449 

4100 

14.8908 

58962.6 

98.5808 

345218.4 

214548.4 

107985.2 

-2. 1967 

-181655.7 

-3.9868 

4200 

14.8914 

60 4 5 1 • 8 

98. 9396 

355094.5 

216037.6 

1C7631.4 

-2.C598 

-181823.7 

-4.2 175 

4 3 00 

14.8920 

61940. 9 

99.2900 

365006.1 

217526.7 

107277.6 

-1.9298 

-181991.7 

-4.4376 

4400 

14.8926 

6343C.2 

99.6324 

374952.3 

219C16.0 

1C6924.0 

-1.8061 

-182159.8 

-4.6479 

4500 

14.8931 

64919.4 

99.9671 

384932.3 

220505.3 

1C657C.4 

-1. 6883 

-182327.7 

-4. 8491 

4600 

14.8936 

6 64 C 8. 8 

ICO. 2944 

394945.4 

221994.6 

1C6216.8 

-1.5759 

-182495.4 

-5.0417 

4 700 

14 . 8941 

67888.2 

100.6147 

404990.9 

223484.0 

1C5863.3 

-1.4688 

-182662.8 

-5.2262 

4800 

14*8945 

69387. 6 

100.9283 

415068.1 

224973.4 

105509.8 

-1. 3664 

-182829.9 

-5.4032 


14. 8849 

7 C 8 7 7. 1 

101.2354 

425176.4 

226462 .9 

1C5156.4 

- 1.2685 

-182996.6 

-5.5732 

5000 

14.8953 

72366. 6 

101.5363 

435315.0 

227952.4 

1C48C3.0 

-1.1749 

-183163.0 

-5.7365 

5100 

14.8556 

73856. 1 

101.8313 

445483.4 

229441.9 

104449.6 

-1.0852 

-183329.2 

-5. 8935 

5200 

14.8560 

75345. 7 

102. 1205 

455681.1 

230931.5 

1C4096. 3 

-0.9993 

-1 83495. 1 

-6.0447 

5 300 

14.8863 

76835. 3 

102. 4043 

465907 .4 

232421.1 

1C3743.C 

-0.9169 

-183660.8 

-6. 1902 

5400 

14.8866 

78324. 9 

102.6827 

476161.8 

23391C.7 

1C3389 . 8 

-0.8378 

-183826. 5 

-6.3306 

5 500 

14. 8969 

79814.6 

102.9561 

486443.7 

235400.4 

1C3036.5 

-C.7618 

-183992.3 

-6.4659 

5600 

14.8971 

81304.3 

103.2245 

496752.8 

23689C . 1 

1C2663.3 

-0.6888 

-184158.3 

-6. 5965 

5700 

14 • 8974 

82784. 0 

103.4882 

507088.5 

238379.8 

1C233C.2 

-0.6187 

-184322.8 

-6.7226 

5800 

14.8576 

64283. 8 

103.7473 

517450.3 

239869.6 

101977. C 

-0. 5511 

-184489.3 

-6.8445 


14.8579 

85773.6 

104.0019 

527837 .8 

241359.4 

101623.9 

-0.4861 

-1 84656.6 

-6.9624 

6 00 C 

14.8981 

87263.4 

104.2523 

538250.5 

242849.2 

10127C.8 

-0.4235 

-184824.4 

-7.0764 


°A ehange in ph a se ° f an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Si, 1685 K. 
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TABLE III. - Continued THERMODYNAMIC PROPERTIES 


(199) SiCl (gas)j molecular weight, 63.547 


7 ; 

°K 

cal/mole °K 

uo _ UO 

m T "o> 
cal/mole 

S T > 

cal/mole °K 

cal/mole 

Hf, 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

tog |0 K f 

A Hf, 
cal/mole 

1 °g , 0 ^ 

0 


0 


_____ 

45346.9“ 

47212. 7 



-92300.0 

■ "" 

loo 

7.8246 

724.6 

47. 7627 

4051.7 

46071.5 

47525.6 

-98.5579 

-92727.3 

198.3100 

200 

8.2997 

1534.7 

53.3600 

9137.3 

46881.7 

47691.2 

-46.5408 

-93028.6 

96.84 75 

296. It 

8.5542 

2362.8 

56.7253 

14549.8 

4 7709.8 

47709.8 

-29.5796 

-93240.9 

63.3496 

300 

8.5579 

2378.7 

56.7783 

14654.8 

47725.6 

47709.2 

-29. 1640 

-93244.5 

62.928 1 

400 

8.7118 

3242.8 

59.2632 

20462.5 

48589.8 

4 7650. 1 

-20.4796 

-93433.7 

45.9310 

500 

8.8048 

41 19.0 

61.2180 

26490.0 

49466.0 

47550.4 

- 15.2775 

-9361 1 . 1 

35.7125 

600 

8.8651 

5002.7 

62.8290 

32694.7 

50349.6 

47426.7 

-11.8177 

-93779.2 

28.0074 

700 

8.9073 

5891.4 

64. 1989 

3904 7.8 

51238.4 

47285. 7 

-9.3534 

-93938-4 

24.0038 

800 

8.9389 

6783.8 

65.3905 

45528.6 

52130.8 

47130.7 

-7.5111 

-94089.3 

20.3351 

900 

8.9639 

7679.0 

66.4448 

52121.3 

53025.9 

46963.5 

-6.0828 

-94232.7 

17.4771 

1000 

8.9847 

8576.5 

67.3904 

58813.9 

53923.4 

46785.3 

-4.9444 

-94369.7 

15.1873 

1100 

9.0026 

9475.9 

68.2476 

65596.5 

54822.8 

46596.8 

-4.0168 

-9450 1.3 

13.31 12 

1200 

9.0186 

10376.9 

69.0316 

72461.0 

55723.9 

46398.4 

-3.2469 

-94628-8 

1 1 . 7456 

1300 

9.0331 

1 1279.5 

69.754 1 

79400.8 

56626.5 

46190.0 

-2.5984 

-94753. 1 

10.4 191 

1400 

9.0465 

12183.5 

70.4240 

86410.1 

57530.4 

45972.7 

-2.0451 

-94875.2 

9.2806 

1500 

9.0592 

13088.8 

71.0486 

93484.0 

58435.7 

45746.2 

-1.5676 

-94996.0 

0.2926 

1600 

9.0713 

13995.3 

71.6336 

100618.5 

59342.3 

45510.8 

-1.1522 

-951 16.0 

7.427 1 

a 1 700 

9.0829 

14903.0 

72. 1839 

107809.6 

60250.0 

35247.8 

-0.8011 

-95235.8 

6 • 662*1 

1800 

9.094 1 

1581 1.9 

72.7034 

1 15054.2 

6 1158.8 

33086.2 

-0.5642 

-95355.9 

5.9018 

1900 

9.1051 

1672 1.9 

73. 1954 

122349.4 

62068.8 

32924.9 

-0.3533 

-95476.5 

5.3721 

2000 

9.1158 

l 7632.9 

73.6627 

129692.5 

62979.8 

32763.9 

-0. 1644 

-95597.7 

4.8227 

2100 

9. 1263 

18545.0 

74.1077 

13708 1.2 

63892.0 

32603.3 

0.0057 

-95719.8 

4.3250 

2200 

9.1367 

19458.2 

74.5325 

144513.3 

64805. 1 

32442.9 

0. 1595 

-95842.8 

3.8719 

2300 

9. 1469 

20372.4 

74.9389 

151987.1 

65719.3 

32282.9 

0.2993 

-95966.6 

3.4577 

2400 

9. 1570 

21287.6 

75.3284 

159500.6 

66634. 5 

32123.2 

0.4268 

-96091.2 

3.0775 

2500 

9.1671 

22203.8 

75.7024 

167052.2 

67550. 7 

31963.7 

0.5435 

-96216.6 

2.7273 

2600 

9.1770 

23121.0 

76.0621 

174640.6 

68467.9 

31804.7 

0.6507 

-96342.5 

2.4036 

2700 

9. 1869 

24059.2 

76.4087 

182264.2 

69386.1 

31645.9 

0. 7495 

-96469.0 

2.1035 

2800 

9.1967 

24958.3 

76. 7429 

189921.9 

70505.3 

31487.4 

0.8408 

-96595.9 

1 .8244 

2900 

9.2065 

25878.5 

77.0658 

197612.4 

71225.4 

31329.3 

0.9253 

-96723.0 

1.5643 

3000 

9.2 162 

26799.6 

77.3781 

205334.7 

72146.6 

31171.4 

1.0038 

-96850.2 

1 .3211 

3100 

9.2259 

27721.7 

77.6805 

213087.7 

73068.7 

31013.9 

1.0769 

-96977.3 

1.0934 

3200 

9.2356 

28644.8 

77.9735 

220870.5 

7399 1.8 

30856. 7 

1 . 1450 

-97104.4 

0.8796 

3300 

y .2452 

29568.9 

78.2579 

228682. 1 

749 15. B 

30699.9 

1.2087 

-97231. 1 

0.6785 

3400 

9.2548 

30493.9 

78.5340 

236521.8 

75840.8 

30543.3 

1.2684 

-97357.5 

0.4890 

3500 

9.2644 

31419.8 

78.8024 

244388.7 

76766.8 

30387. 1 

1.3243 

-97483.5 

0.3101 

3600 

9.2 740 

32346.7 

79.0635 

252282.0 

77693.7 

30231. 1 

1.3769 

-97608.8 

0. 1409 

3700 

9.2836 

33274.6 

79.3178 

260201. 1 

78621.6 

30075.5 

1 .4263 

-97733.4 

-0.0193 

3800 

9.2932 

34203.5 

79.5655 

268145.4 

79550.4 

29920.2 

1.4730 

-97857.3 

-0. 1713 

3900 

9.3028 

35 133.3 

79.8070 

2761 14.0 

80480.2 

29765.3 

1.5170 

-97980.4 

-0.3157 

4000 

9.3124 

36064.0 

80.0426 

284106.6 

8 14 11.0 

29610.7 

1.5586 

-98102.5 

-0.4530 

4 100 

9.3220 

36995.8 

80.2727 

292122.4 

62342.7 

29456.4 

1.5979 

-98223.7 

-0.5839 

4200 

9.3317 

37928.4 

80.4975 

300 160.9 

83275.4 

29302.4 

1.6352 

-98343.8 

-0. 7086 

4300 

9.34 13 

38862. 1 

80.7172 

30822 1 . 7 

84209.0 

29 148.8 

1.6706 

-98462.9 

-0.8277 

4400 

9.35)0 

39796.7 

80.9320 

3 16304.2 

65143.6 

28995.5 

1.7042 

-90580.9 

-0.9415 

4500 

9.3608 

40732.3 

8 1 . 1423 

324407.9 

86079.2 

28842.5 

1.7361 

-98697.7 

-1 .0503 

4600 

9.3706 

4 1668.9 

81.3481 

332532.5 

87015.8 

28689.9 

1.7665 

-98813.4 

-1.1546 

4700 

9.3804 

42606.4 

81.5498 

340677.4 

87953.3 

28537.7 

1 .7954 

-98927.9 

-1.2545 

4800 

9.3903 

43544.9 

81. 7473 

348842.3 

88891.9 

28385.8 

1.8229 

-9904 1 . 1 

-1.3504 

4900 

9.4003 

44484.5 

81.9411 

357026.8 

89631.4 

28234.3 

l . 8493 

-99153.2 

-1.4425 

5000 

9.4104 

45425.0 

82.1311 

365230.4 

90771.9 

28083.2 

1.8744 

-99264. 1 

-1.5310 

5 100 

9.4205 

46366.6 

82.3175 

373452.9 

91713.5 

27952.4 

1.8984 

-99373.8 

-1.6161 

5200 

9.4307 

47309. 1 

82.5006 

381693.8 

92656.0 

27782.0 

1.9213 

-99482.3 

- 1.6980 

5300 

9.4410 

48252. 7 

82.6803 

389952.9 

93599.6 

27632. 1 

1.9433 

-99589.7 

-1.7770 

5400 

9.4514 

49197.3 

82,8569 

398229.8 

94544 . 2 

27482.6 

1.9643 

-99696.0 

-1.8531 

5500 

9.4619 

50143.0 

83.0304 

406524. 1 

95489.9 

27533.4 

1.9845 

-9980 1 . 1 

- 1.9265 

5600 

9.4725 

51089. 7 

83.2010 

414835. 7 

96436.6 

27184.8 

2.0039 

-99905.2 

-1.9973 

5700 

9.4832 

52037.5 

83.3687 

423164.2 

97384.4 

27036.5 

2.0224 

-100007.7 

-2.0657 

5800 

9.494 1 

52986.3 

83.5337 

43 1509.4 

98333.5 

26888.7 

2.0402 

-100109. B 

-2.1319 

5900 

9.5051 

53936.3 

83.6961 

439870.9 

99283.2 

26741.4 

2.0574 

-100210.9 

-2. 1958 

6000 

9.5162 

54887.4 

83.8560 

448248.5 

100234.3 

26594.6 

2.0738 

-100311.0 

-2.2577 


°A change in phase of an assigned reference element has occurred between this Temperature and the preceding temperature. Melting point of 
Si, 1685° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(200) SiClg (gas); molecular weight, 99.004 


T, 

°K 

r° 

cal/mole °K 

H T~ H 0' 

col/mole 

C° 

cal/mole °K 

-(Ff-HQ, 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

iog lo K f 

A Hf, 
cal/mole 

O 

tQ 

0 

c 


c 


0 

-40187.4 

-37224.9 


-2C5286.0 


ICO 

8.9803 

821. 1 

55.4607 

4725.0 

-39366.3 

- 37163.5 

83.2696 

-206113.6 

440.3653 

200 

11.1115 

1832. 1 

62.3822 

10644.4 

-38355.3 

-37155.8 

42.6666 

-2C6713.0 

214.8659 

298 . 15 

12.2947 

2987. 4 

67.0662 

17008.4 

-3720C.C 

-372CC.C 

29.2948 

-2071C1.3 

140.4447 

300 

12.3101 

3010. 1 

67. 1423 

17132.6 

-37177.2 

-37201.2 

29.1266 

-2071C7.7 

139.5085 

400 

12.9129 

4274. 5 

70.7757 

24035.7 

-35912.8 

-37274.7 

22.3459 

-207426.9 

101.7639 

500 

13.2389 

5563.7 

73.6955 

31264.1 

-34603.7 

-37368.4 

18.2684 

-207712.3 

79.0838 

600 

13.4307 

6917. 9 

76. 1277 

38758.7 

-33269.4 

-37475.9 

15.5427 

-207974.2 

63.9436 

700 

13.5519 

8267. 5 

78.2078 

46478.0 

-31919.9 

-37595.4 

13.5858 

-208216.2 

53.1160 

80C 

13.6328 

9627. 0 

80.0230 

54391.4 

-3056C .4 

-37726. C 

12. 1201 

-208440.7 

44.9861 

90C 

13.6894 

1C993.2 

81.6322 

62475.7 

-29194 . 1 

-37867.3 

10.9731 

-2C8650. 1 

38.6563 

100C 

13.7304 

12364. 3 

83.0767 

70712.4 

-27823.0 

-38019. 1 

10.0519 

-208846.7 

33.5875 

L1C0 

13.7611 

13739. 0 

84.3869 

79086.6 

-26448.4 

-38181. 1 

9. 2950 

-2C5C32-7 

29.4365 

120C 

13.7846 

15116.3 

85.5853 

87586 . 1 

-250 7 1 .0 

-38353.5 

8.6615 

-2C5210. 3 

25.9743 

1 30C 

13.8030 

16495. 7 

86.6894 

96200.5 

-23691 .6 

-38536.5 

8. 1229 

-209381.2 

23.0423 

1400 

13.8177 

17876. 8 

87. 7129 

104921.2 

-223 1C .6 

-38729.3 

7.6589 

-209547. 1 

20.5272 

1500 

13.8295 

15259. 2 

88.6666 

113740.8 

-20928.2 

-38932.2 

7.2551 

-2C57C9. 3 

18.3457 

1600 

13.8393 

2C642. 6 

89.5595 

122652.5 

-19544.7 

-39145.1 

6. 8955 

-209869.0 

16.4354 

a 1 700 

13.8474 

2202 7. 0 

90.3987 

131650.9 

- 18 160 .4 

-51386.8 

6.57C6 

-21CC27.0 

14.7486 

leoo 

13.8542 

23412. 1 

91. 1904 

140730.7 

-16775.3 

-51528.4 

6.2031 

-21C184. 1 

13.2480 

1900 

13.8600 

24797. 8 

91.9397 

149887.6 

-15389.6 

-51670.9 

5. 8734 

-21C340.7 

11.9045 

2000 

13.8649 

26184. 0 

92.6507 

159117.4 

-14C03.3 

-51814.4 

5.5758 

-21C457.5 

10.6943 

2 ICC 

13.8691 

2 75 7 C. 7 

93. 3273 

168416.5 

-12616.6 

-51958.9 

5. 3058 

-21C654.5 

9.5986 

2200 

13.8728 

28957. 8 

93.9726 

177781.8 

-11229.5 

-52 104.5 

5.0597 

-21C812. 1 

8.6018 

2300 

13.876C 

30345.3 

94.5893 

187210.1 

-9842.1 

-52251.2 

4.8343 

-21C970.4 

7.6910 

24CC 

13.8789 

31733. 0 

95.1799 

196698.8 

-8454.3 

-52399.0 

4.6272 

-211129.4 

6.8554 

2500 

13.8814 

33121. 0 

95.7465 

206245.3 

-7066.3 

-52547.9 

4.4361 

-211289.2 

6.0862 

2600 

13.8836 

345C9. 3 

96.2910 

215847.3 

-5678.1 

-52697.5 

4.2551 

-211449.8 

5.3755 

2700 

13.8855 

35897. 8 

96.8150 

225502.8 

-4289.6 

-52845. 1 

4. 0949 

-211611.0 

4.7170 

2800 

13.8873 

37286.4 

97. 3200 

235209.7 

-2901.0 

-53001.5 

3. 9419 

-211773.0 

4. 1051 

2900 

13.8889 

36675. 2 

97.8074 

244966.2 

-1512.1 

-53155. C 

3. 7550 

-211935.5 

3.5349 

3000 

13.8903 

4C064.2 

98.2783 

254770.6 

-123.2 

-53305.6 

3.6653 

-21 2098. 5 

3.0023 

3100 

13.8916 

41453.3 

98.7338 

264621.4 

1265.9 

-53465.5 

3. 5399 

-212261.9 

2.5037 

3200 

13.8928 

42842. 5 

99. 1748 

274516.9 

2655.1 

-53622.5 

3.4219 

-212425.7 

2.0359 

3300 

13.8939 

44231. 8 

99.6023 

284455.9 

4044.5 

-5378C.7 

3. 3108 

-212589.7 

1.5961 

34CC 

13.8949 

45621.3 

100.0171 

294436.9 

5433.9 

-5394C. 1 

3.2059 

-212753.9 

1.1819 

3500 

13.8958 

47010. 8 

100.4199 

304458 -9 

6823.4 

-541CC.7 

3. 1067 

-212918.2 

0.7910 

3600 

13.8566 

484C0.4 

100.8114 

314520.6 

8213.1 

-54262.4 

3.0127 

-213082.5 

0.4216 

3700 

13.8973 

4575C. 1 

101.1921 

324620.8 

9602.8 

-54425.4 

2.9235 

-213246.8 

0.0719 

3800 

13.8980 

51179.9 

101.5628 

334758.6 

10992.5 

-54589.6 

2.8388 

-213411.0 

-0.2597 

3900 

13.8987 

52569. 7 

101.9238 

344933.1 

12382.4 

-54755. C 

2. 7582 

-213575.0 

-0.5745 

4000 

13.8993 

53959. 6 

102. 2757 

355143.1 

13772.3 

-54921.5 

2.6814 

-213738.8 

-0.8739 

4100 

13.8998 

55349. 6 

102.6189 

365387.9 

15162.2 

-55085.3 

2.6081 

-2135C2.4 

-1.1508 

4200 

13.9C04 

56735. 6 

102.9539 

375666.6 

16552.2 

-55258.3 

2.538C 

—2 1 4 065 . 7 

-1.4303 

4300 

13.9008 

58129. 6 

103.2809 

385978.4 

17942.3 

-55428.5 

2.4711 

-214228.7 

-1.6895 

4400 

13.9013 

55515.8 

103.6005 

396322.5 

19332.4 

-55599.9 

2. 4069 

-214391.4 

-1.9370 

4500 

13.907 

6C9C9. 9 

103.9129 

406698.3 

20722.5 

-55772.6 

2.3455 

-214553.7 

-2.1737 

4600 

13.9021 

623CC. 1 

104.2185 

4171C4.9 

22112.7 

-55946.4 

2.2865 

-214715.6 

-2.4003 

4700 

13.9025 

636 9 C. 3 

104.5175 

427541.7 

23503.0 

-56121.5 

2.2299 

-214877.2 

-2.6175 

4800 

13. 9028 

65080. 6 

104.8102 

438008.2 

24893.2 

-56297.7 

2. 1754 

-2 1 5038. 4 

-2.8257 

4900 

13.9031 

6 64 7 C. 9 

105.0968 

448503.6 

26283.5 

-56475.2 

2. 1230 

-215199.3 

-3.0256 

5000 

13.9034 

67861.2 

105.3777 

459027.4 

27673.9 

-56653.9 

2.0726 

-215359.8 

-3.2176 

5100 

13.9037 

65251. 6 

105.653C 

469578.9 

29064.2 

-56833.9 

2. 0235 

-215520. 1 

-3.4022 

5200 

13.9040 

70642. 0 

105.9230 

480157.8 

30454.6 

-57015. C 

1 .9 770 

-215680.0 

-3.5799 

5300 

13.9042 

72032.4 

106. 1879 

490763.4 

31845. C 

-57197.4 

1.9318 

-215839.7 

-3. 7510 

5400 

13.9045 

73422.8 

106.4478 

501395.2 

33235.4 

-57380.9 

1.8880 

-215999.2 

-3.9159 

5500 

13.9C47 

74813. 3 

106.7029 

512052.8 

34625.9 

-57565.7 

1.8457 

-216158.6 

-4.0749 

5600 

13.9049 

762C3.7 

106.9535 

522735.6 

36016.4 

-57751.8 

1.8048 

-216317.9 

-4.2283 

5700 

13.9051 

77594. 2 

107. 1996 

533443.3 

37406.9 

-57939.0 

1.7652 

-216476.5 

-4.3764 

5800 

13. 9053 

78984. 8 

107.4414 

544175.4 

38797.4 

-58127.5 

1.7268 

-216635.7 

-4.5196 

5900 

13.9055 

80375. 3 

107.6791 

554931.5 

40188. C 

-58317.2 

1.6897 

-216755.0 

-4.6580 

6000 

13.9057 

81765. 9 

107.9128 

565711.1 

41578.5 

-58508.1 

1.6536 

-216954.3 

-4.7919 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Si, 1685° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(20l) SiCl^ (gas); molecular weight, 169.918 


T, 

°K 

cal/mole °K 

cal/mole 

co 

cal/mole °K 

-< F f- H o ) - 

cal/mole 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

O 

iQ 

O 

$ 

A Hf, 
cal/mole 

O 

to 

0 

c 


c 


0 

-156445.3 

-151285.4 


-376447.2 


100 

13.6518 

992. 8 

59.7222 

4979.4 

-155452.5 

-151752.2 

324. 755C 

-378C96.8 

802.3063 

2CC 

18.8482 

2644. 0 

70.9604 

11548.1 

-153801.3 

-151833.9 

158.8835 

-379054. 1 

388.7050 

298. 15 

21.6446 

4645. 3 

79.0646 

18927.8 

-15180C .C 

-1518CC.C 

1C4.27C5 

-375602.5 

252.2621 

300 

21.6823 

4685.4 

79. 1986 

19074.2 

-151759.9 

-151758.8 

1C 3 . 584 7 

-375610.9 

250.5462 

4CC 

23. 1907 

6936.7 

85.6649 

27329.3 

-149508.6 

-151714.8 

75.9459 

-38CCC3.9 

181.3790 

500 

24.0336 

9301. 7 

90.9388 

36167 .7 

-147143.6 

-151606.5 

59.3736 

-38C315.2 

139.8398 

600 

24.5389 

11732.3 

95.3689 

45489.0 

- 1447 13. C 

-151486.6 

48.3337 

-38C569.6 

112.1261 

70C 

24.8616 

142C3.5 

99. 1776 

55220.8 

-142241.8 

-151363.0 

40.4544 

-38C777.2 

92.3186 

800 

25.0788 

167C1.2 

102.5125 

65308.8 

-139744.1 

-15124C.7 

34.5496 

— 38C945.0 

77.4555 

900 

25.2314 

19217. 1 

105.4756 

75711.0 

-137228.2 

-151122.8 

25.9605 

-381078.8 

65.8908 

1C00 

25.3424 

21746. 1 

108. 1401 

86394 .0 

-134699.2 

-151011.2 

26.2927 

-381184.0 

56.6361 

1100 

25.4256 

24284.7 

110.5595 

97330.8 

-132160.6 

-15C9C6.9 

23.2535 

-381265.4 

49.0622 

1200 

25.4895 

2683C. 6 

112.7747 

108499.1 

-129614.7 

— 15C811.2 

20.7558 

-381327.2 

42.7495 

1300 

25.5396 

29382. 1 

114.8170 

119880.0 

-127063.2 

— 15C725.C 

18.6837 

-381372.9 

37.4072 

1400 

25.5796 

31938. 1 

116.7112 

131457.6 

-124507.2 

- 150647.9 

16.8742 

-381405.5 

32.8276 

1500 

25.6119 

34497. 8 

118.4772 

143218.0 

-121947.5 

-15C58C.6 

15.307C 

-381427.6 

28.8583 

1600 

25.6386 

37060.3 

120.1310 

155149.3 

- 1 19385. C 

-15C523.3 

13.9361 

-381441.3 

25.3850 

a l 700 

25.6607 

39625.3 

121.6860 

167240.9 

-U682C.0 

-162495. C 

12.7132 

-381448.2 

22.3203 

1800 

25.6793 

42152.4 

123. 1533 

179483.6 

-114252.9 

-162366.9 

11.5532 

-381449. 8 

19.5960 

1900 

25.6950 

44761. 1 

124.5421 

191869.0 

-111684.2 

-16224C.3 

10.5161 

-381447.2 

17.1586 

2000 

25. 7085 

47331.3 

125.8605 

204389.6 

-109114. C 

-162115.3 

9. 5834 

-381441.3 

14.9649 

2100 

25.7201 

499C2. 7 

127.1151 

217038.9 

-106542.6 

-161952.1 

8. 7401 

-381432.7 

12.9801 

2200 

25.7302 

52475.3 

128.3118 

229810.7 

-1C397C.C 

— 16187C.6 

7.9742 

-381422.1 

11.1759 

2300 

25.7390 

55048. 7 

129.4558 

242699.5 

-101396.6 

-161751.1 

7. 2753 

-381409.8 

9.5285 

2400 

25.7468 

57623.0 

130.5514 

255700.3 

-98822.3 

-161633.6 

6.6351 

-381396.2 

8.0186 

2500 

25.7536 

6C1 98. 0 

131.6025 

268808.3 

-96247.3 

-161518.1 

6.0466 

-381381.5 

6.6294 

2600 

25.7597 

62773.7 

132.6127 

282019.4 

-93671.6 

-1614C4.8 

5.5038 

-381365.9 

5.3472 

2700 

25-7651 

6535C. 0 

133.5850 

295329.6 

-91C95.3 

-161293.5 

5.CC15 

-381349.5 

4.1600 

2800 

25.7699 

67926. 7 

134.5221 

308735.2 

-88518.6 

-161184.4 

4.5354 

-381332.3 

3.0576 

2900 

25.7743 

7C5C3.9 

135.4265 

322232.9 

-85941.4 

-161077.5 

4. 1017 

-381314.6 

2.0313 

3000 

25.7782 

73081. 5 

136.3004 

335819.5 

-83363.8 

-160972.9 

3.6572 

-381296.2 

1.0735 

3100 

25.7817 

75659. 5 

137.1457 

349492.1 

-80785.8 

-16C87C .4 

3.3191 

-381277.2 

0.1775 

3200 

25.7850 

78237. 9 

137.9643 

363247.8 

-78207.4 

-160770.3 

2.9648 

-381257.6 

-0.6624 

3300 

25.7879 

eC8l6.5 

138.7578 

377084. 1 

-75628.8 

— 1 60 672. 4 

2.6322 

-381237.4 

-1.4514 

3400 

25.7906 

83355.5 

139.5276 

390998.5 

-73049.8 

-16C576.8 

2.3193 

-381216.6 

-2.1939 

3500 

25.7931 

85974.6 

140.2753 

404988 .9 

-7047C .6 

- 16C48 3.6 

2.0245 

-381155. 1 

-2.8940 

360C 

25.7953 

88554. 1 

141.0019 

419052.9 

-67891.2 

-160352.7 

1.7462 

-381173.1 

-3.5551 

3700 

25.7574 

51133.7 

141.7087 

433188.6 

-65311.6 

— 160 3C4 . 1 

1.4832 

-381150.3 

-4.1805 

3800 

25.7993 

93713.5 

142.3967 

447394.0 

-62731.8 

-160217.8 

1.2341 

-381126.9 

-4.7729 

3900 

25. 8CU 

96293.6 

143.0669 

461667.3 

-60151.7 

-160133.9 

0. 9975 

-381102.8 

-5.3349 

4000 

25.8C27 

58873. 8 

143.7201 

476006.8 

-57571.5 

-160052.4 

0. 7736 

— 381C77.9 

-5.8688 

4 100 

25.8C42 

1 C 1 4 54 . 1 

144.3573 

490410.8 

-54591.2 

- 159973.2 

0. 5604 

-381052.4 

-6.3766 

4200 

25.8057 

104034.6 

144.9791 

504877.8 

-5241C.7 

- 159896.4 

0.3574 

-381C26.2 

-6.8602 

4300 

25.8C7C 

1C6615.2 

145.5864 

519406.2 

-49830. 1 

-159822. C 

C. 1635 

-38C999.2 

-7.3212 

4400 

25.8082 

1C5196. 0 

146. 1797 

533994.6 

-47249.3 

— 15975C.C 

-0.C2G6 

-38C97 1 .6 

-7.7613 

4500 

25.8094 

111776.9 

146. 7597 

548641.7 

-44668.4 

-15968C.4 

-0. 1969 

-38C943.2 

-8. 1818 

4600 

25.8104 

114357.9 

147.3269 

563346.1 

-42087.4 

-155613.1 

-0. 3655 

-38C914. 1 

-8.5839 

4700 

25.8114 

116939.0 

147. 8820 

578106.6 

-39506.3 

-159548.3 

-0.5268 

-38C884.4 

-8.9689 

4800 

25.8124 

115520.1 

148.4255 

592922.1 

-36925. 1 

-159485.9 

-0.6813 

— 38C854.0 

-9.3379 

4900 

25.8133 

1221C1.4 

148.9577 

607791.4 

-34343 .9 

-159425.9 

-0. 8254 

-38C823.0 

-9.6918 

5000 

25.8141 

124682. 8 

149.4792 

622713.3 

-31762.5 

- 159368.3 

-0.9716 

-38C751.4 

-10.0314 

5100 

25.8149 

127264.2 

149.9904 

637686.9 

-29181.1 

-159313.1 

-1.1082 

-380759.2 

-10. 3578 

5200 

25.8156 

129845. 8 

150.4917 

652711.1 

-26595.5 

-15926C.3 

-1.2394 

— 38C726.5 

-10.6715 

5300 

25.8163 

132427.4 

150.9834 

667784.9 

-240 17 .9 

-15921C.C 

-1.3657 

-38C693.4 

-10.9734 

5400 

25.8170 

1350C5. 0 

151.4660 

682907.4 

-21436.3 

-155162. C 

-1.4873 

-38C659.9 

-11.2641 

5500 

25.8176 

1 3 75 90. 8 

151.9397 

698077 .8 

-18854.5 

— 159 U6. 5 

- 1. 6044 

-38C626.0 

-11.5442 

5600 

25.8182 

14C172.6 

152.4049 

713295.1 

-16272.7 

-159073.4 

-1.7173 

-38C551.8 

-11.8142 

5700 

25.8188 

142754.4 

152.8619 

728558.5 

-1369C.9 

-159032.8 

-1.8261 

— 38C556.9 

-12.0748 

5800 

25.8193 

145336.3 

153.3110 

743867.2 

-11109.0 

- 158994.6 

-1.9313 

-38C522.2 

-12.3263 

5900 

25.8198 

147918.3 

153.7523 

759220.4 

-8527 .0 

-158558.8 

-2.0328 

— 38C487.6 

-12.5693 

6000 

25.8203 

150500.3 

154. 1863 

774617.4 

-5945 .0 

-158925.4 

-2. 13C9 

-38C452. 8 

-12.8042 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

Si, 1685° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(202) SiF (gas); molecular weight, 47.09 


T, 

r° 

H T~ H 0' 

c° 

^7"’ 

8). 

H f . 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A Hf)f, 
cal/mole 

O 

t£> 

5 

A Hf \ 
cal/mole 

'° 9|0 K 

0 

100 

7.8305 

0 

756.2 

45.5263 

0 

5816.5 

2493.5 

3231.6 

4319.3 

4644.4 

-4.8474 

-125000.0 
-1254 17.4 

269.6641 

200 

7.6 162 

1506.5 

50.8760 

H66H . 7 

4001.9 

4782.9 

0.3063 

-125785.4 

132.4618 

298. IS 

7.8046 

2261.1 

53.9452 

15822. 1 

4756.3 

4756.5 

2.0258 

-126101.6 

87. 1644 

300 

7.8100 

2275.5 

33.9915 

15921.9 

4771.0 

4735.2 

2.0472 

-126107.1 

86.5944 

4 OU 

8.0979 

3071.2 

56.2784 

19440.2 

5566. 6 

465 7. 1 

2.9057 

- 126374.6 

63.6055 

500 

8.3282 

3893.0 

58. 1 1 14 

23162.7 

6388.5 

4327.4 

3.4083 

-126597.5 

49. 7849 

600 

8.4947 

4734.6 

59.6454 

31032.6 

7230. 1 

4380.3 

3.7332 

-126788.1 

40.5561 

700 

8.6145 

5590.4 

60.964 .3 

37084.6 

8085.9 

4220.4 

3.9373 

-126936.0 

33.934 7 

BOO 

8.7026 

6436.5 

62. 1207 

43240.0 

8952.0 

4049.7 

4. 1 186 

-127107.5 

26.9974 

900 

8.7695 

7330.2 

63. 1497 

49504.5 

9823.7 

3869.0 

4.239 1 

-127247. 1 

25. 1372 

1 000 

8.8217 

8209.9 

64.0765 

53866.6 

10705.4 

3678.6 

4.5509 

-127377.9 

22.0439 

1 100 

8.86 37 

9094 . 3 

64.9195 

62317.0 

1 1389. 7 

3479.0 

4.4020 

-127502.3 

19.5140 

1 200 

8.8984 

9982.4 

65.692 1 

68848. 1 

12477.9 

3270.1 

4.4579 

-127622.2 

17.402) 

1300 

8.9276 

10873. 7 

66.4033 

73435.4 

1 5369.2 

3051.7 

4.5022 

-127739.0 

15.6135 

14 00 

8.9328 

1 1 767.8 

67.0681 

82127.5 

14263.3 

2824.6 

4.5375 

- 127853.8 

14.0789 

1 500 

8.9730 

12664.2 

67.6865 

88865 . 6 

13139.7 

2588.5 

4.3659 

-127967. 7 

12.7478 

1600 

e. 9948 

15562.7 

68.2664 

93663.5 

16058.2 

2343.3 

4.5883 

-128081.3 

11.3821 

a l 700 

9.0 128 

14463. 1 

68.8123 

10251 7.7 

16958.6 

-9929. 1 

4.5925 

- I 28 1 95. 3 

10.5526 

1 800 

9.0293 

15365.2 

69.3279 

109425.0 

1 7860. 7 

-10100.4 

4.5210 

-128309.9 

9.6366 

1900 

9.0446 

16268.9 

69.8165 

1 16382.4 

18764.4 

-10271.6 

4.4559 

-128423.5 

6.8163 

2000 

9.0390 

17174.1 

70.2808 

125587.5 

1 9669.6 

- 10442.6 

4.3964 

-128542.3 

8.0774 

2 100 

9.0726 

18080.7 

70. 7231 

130437.8 

20576.2 

-10613.5 

4.3416 

-128660.4 

7.4083 

2200 

9.0856 

18988.6 

71 . 1453 

137531.4 

21484.1 

- 10784.3 

4.2910 

-128779.7 

6.7994 

2300 

9.0980 

19897.8 

71.5496 

144666.3 

22393.3 

- 10935. 1 

4.2440 

-128900.3 

6.2430 

2400 

9.1101 

20808.2 

71.9371 

151840.8 

23503. 7 

-1 1 123.8 

4.2003 

-129022.0 

5. 7324 

2500 

9.1218 

2 1719. B 

72.3092 

139053.2 

24215.3 

- 1 1296.3 

4. 1595 

-129144.8 

3.2622 

2600 

9. 1 332 

22632.6 

72.6672 

166302.2 

25128.0 

- 1 1467.2 

4.1212 

-129268.5 

4.8278 

2700 

9.1443 

23546.3 

73.0121 

1 73586.2 

26041.9 

- 1 1637.9 

4.0853 

-129393.0 

4.4232 

2800 

9. 1536 

2446 1 . 5 

73. 3449 

180904.2 

26956.9 

-1 1808.5 

4.0514 

-129518.1 

4.0510 

2900 

9. 1667 

23377.6 

73.6664 

188254.8 

27873. 1 

-1)979.1 

4.0194 

-129643.7 

3. 7022 

3000 

9. 1 777 

26294.8 

73.9775 

195637. 1 

28790.3 

- 12 149.6 

3.9891 

-129769.6 

3.3764 

3 100 

9. 1888 

27213.1 

74.2784 

203050.0 

29708.6 

-12320.1 

3.9603 

- 129893.6 

3.0713 

3200 

9.2000 

2B1 52.6 

74.5705 

210492.5 

30628.0 

-12490.6 

3.9330 

-13002 1 .7 

2. 7830 

5300 

9.2 115 

29053. 1 

74.8536 

2 1 7963.8 

51548.6 

- 12660.9 

3.9070 

-130 14 7.3 

2.5158 

3400 

9.2228 

29974.6 

75. 1288 

223462.9 

52470.3 

- 12851 . 1 

3.8822 

-130273.0 

2.2622 

3500 

9.2545 

50897. 7 

75.3965 

232989.5 

55593.2 

-13001.2 

3.8584 

-130398.1 

2.0229 

3600 

9.2464 

5)821.7 

75.6566 

240542.0 

343 1 7.2 

-13171.2 

3.8357 

-130522.5 

1 .7966 

5700 

9.2387 

32747.0 

73.9101 

248120.3 

33242.5 

-13340.9 

3.8140 

-130646.2 

1 .3823 

5800 

9.2712 

33673.3 

76. 13 72 

255723.8 

56169.0 

-13310.4 

3.7931 

-130769.0 

1 .3792 

3900 

9.284 I 

34601 .3 

76.5982 

26335 1.6 

37096.7 

- 13679.6 

3. 7731 

-130890.8 

1 . 1862 

4000 

9.2974 

35530.3 

76.6334 

271003.2 

38025.8 

- 1 5848.5 

3. 7558 

-131011.6 

1.0028 

4 100 

9.311) 

36460.8 

76.663 1 

278678. 1 

38956.2 

-14017. 1 

3.7332 

-131131.1 

0.828 1 

4200 

9.3252 

37392.6 

77.0877 

286375.6 

39888.0 

- 14 185.3 

3.7173 

-131249.3 

0.6616 

4 300 

9.3398 

38325.8 

77.3073 

294095.4 

4082 1 . 3 

-14353.0 

3.7001 

-131366.0 

0.3028 

4400 

9 . 3548 

59260.6 

77.5222 

301836.9 

4 1 756.0 

- 14520.2 

3.6834 

-131481.3 

0.3510 

4 500 

9.3703 

40 196.8 

77. 7326 

309599.7 

42692.3 

-14686.9 

3.6673 

-131595.0 

0.2058 

4600 

9.5063 

41134.6 

77.9387 

317383.3 

43630. 1 

- 14833.0 

3.6517 

- 1 3 1 707.0 

0.0668 

4 700 

9.402 7 

42074. 1 

78.1407 

323 187.3 

44569.5 

- 130 18.4 

3.6366 

-131817.3 

-0.0664 

4800 

9 . 4 1 9 7 

430 15.2 

78.3389 

33301 1.3 

45310. 7 

- 13 183. 1 

3.6220 

-131925.8 

-0. 1942 

4900 

9.4371 

43938.0 

78.5333 

340855.0 

46453.3 

- 15347.2 

3.6078 

-132032.4 

-0.3168 

3000 

9.455 1 

44902.6 

78. 724 1 

3487 17.9 

4 7398. 1 

- 133 10.4 

3.5940 

-132137.2 

-0.4346 

3 100 

9.4735 

45849. 1 

78.91 15 

336599. 7 

48544.3 

-15672.7 

3.5807 

-132240.0 

-0.5479 

5200 

9.4925 

46797.4 

79.0957 

364500. 1 

49292.8 

- 13834.2 

3.5677 

-132340.9 

-0.6369 

3300 

9.3120 

47747.6 

79.2767 

3724 18. 7 

50243.0 

- 15994. 7 

3.5551 

-132439.8 

-0.7619 

5400 

9.5319 

4B699.8 

79. 4546 

380355 . 3 

31195.2 

- 16134.2 

3.5428 

-132536.7 

-0.8631 

5500 

9.5524 

49654.0 

79.6297 

388309.5 

52149.4 

- 16312.6 

3.5308 

-132631 .6 

-0.9606 

3600 

9.5733 

50610.3 

79.8020 

59628 1 . 1 

35105.7 

- 16470.0 

3.5192 

- 132724.3 

-1.0548 

3 700 

9.594 7 

5)568.7 

79.9717 

404269.8 

54 064 . 1 

- 16626.2 

3.5079 

-132814.8 

-1. 1456 

5800 

9.6165 

52529.2 

80. 1387 

412275.4 

53024.7 

-16781.2 

3.4968 

-132903.6 

- 1.2335 

5900 

9.6389 

33492.0 

80.3033 

420297.5 

55987.4 

- 16934.9 

3.4861 

-132990.4 

- 1.3184 

6000 

9.6616 

54457.0 

80.4653 

428336.0 

36952.5 

- 1 708 7.4 

3.4756 

-133075.2 

- 1.4005 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Si, 1685° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(203) SiP 2 (gas); molecular weight, 66.09 


r, 

°K 

C p, 

cal/mole °K 

H f~ H l y 

cal/mole 

C° 

> 

cal/mole °K 

cal/mole 

H f , 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

lo 9 10 K f 

AHf , 
cal/mole 

\°g i0 K 

0 


0 


0 

-128129.9 

-125251.3 


-272525.5 


LOO 

8.1197 

797.6 

50. 5367 

9256 . 1 

-127332.3 

-125212.2 

275.5883 

-273780. 1 

587.9712 

200 

9.2387 

1660. 9 

56.9729 

9639. 1 

- 12696S .5 

- 12533 1.2 

138. 7280 

-279581.9 

288.9617 

298.15 

I0.9e72 

2629. 9 

60.3997 

15378.3 

-12550C.C 

-1255CC.C 

93.6151 

-275216.3 

189.5878 

300 

10.5C89 

2699.3 

60*4647 

15990.1 

-12598C.6 

-1255C3.3 

53.0518 

-2 75226.9 

188.3938 

900 

11.9805 

3751.7 

63.6292 

21700.0 

-129378.2 

-125675.7 

70. 1809 

-275727.8 

138.1779 

500 

12.1918 

9935. 0 

66.2670 

28198.5 

-123199.9 

-12585C.7 

56.9359 

-2 76121.3 

108.0280 

600 

12.5856 

6172.8 

68.5225 

39990.7 

-121957.1 

-126017.9 

97.2659 

-276990.7 

87.9022 

700 

12.8893 

7997.5 

70.9869 

91893.3 

-120682.9 

-126183.5 

90.7097 

-2767C8.9 

73.5119 


13. 1C32 

8797. 7 

72.2227 

99030 . 5 

-119382.2 

-126352.1 

35.7771 

-276991.3 

62. 7089 


13.2582 

1C066. 1 

73. 7755 

56331.8 

-118063.7 

- 126525.5 

3 1. 9357 

-277198.0 

56.2999 

Mgm 

13.3735 

11398. 0 

75. 1786 

63780.6 

- 1 16731.9 

- 1267C5.2 

28. 8653 

-277335.9 

97.5679 


13.9613 

12739. 9 

76.9576 

71363.9 

- 1 1539C .C 

-126852.2 

26.3962 

-2 77510.2 

92.0558 

■Mir 

13.5295 

19089. 6 

77.6319 

79068.7 

-119C9C.3 

-127087.9 

29.2938 

-277679.9 

37.9600 


13.5835 

1 5995. 9 

78.7170 


-112689.5 

-127291.5 

22.9620 

-277831.9 

33.5690 


13.6270 

168C6. 0 

79.7253 

99809.5 

-111323.9 

- 127509.9 

20. 9322 

-277983.9 

30.2321 

WgMfc. 

13.6629 

1817C. 5 

80.6667 

102829.6 

- 1C9959 .9 

-127726.7 

19. 6099 

-278131.9 

27.3389 


13.6916 

19538.2 

81.5995 

1 10990.9 

-108591.7 

-127958.5 

18. 99C2 

-278278.5 

29.8052 

Hft; 

13.7160 

2C9C8. 6 

82.3803 

119137.8 

-107221.2 

- 19C218.7 

17.3576 

-278929.0 

22.5687 

:9iSI 

13.7366 

22281.3 

83. 1698 

127915.9 

-105898.6 

- 19C376.6 

16.3556 

-278569. 1 

20.5798 

1900 

13.7591 

23655. 9 

83.9080 

135769.9 

-109979.0 

- 1905 35 . 5 

15.9981 

-278719.6 

18.7993 

2000 

13.7691 

25032. 0 

89.6139 

199195 .8 

-103097.9 

— 19C7C1.9 

19.6859 

-278860.7 

17. 1959 

2100 

13.7820 

269C9.6 

85.2860 

152691.0 

- 1C 172C .3 

-19C869.5 

13.9569 

-275C07. 8 

15.7996 

2200 

13.7933 

27788.9 

85.9279 

161251 .9 

-100391.5 

- 191028.9 

13.2902 

-279156.0 

19.9299 

2300 

13.8C32 

29168. 2 

86.5908 

169875.6 

-98961.7 

-191199.7 

12.6eC7 

-275305.9 

13.2185 

2900 

13.8118 

30599. 0 

87. 1289 

178559.2 

-9758C.9 

-191362. C 

12.1219 

-275956.0 

12. 1129 

2500 

13.8195 

31930.6 

87.6929 

187300.5 

-96199.3 

-19153C.7 

11.6062 

—2 796C7 . 9 

11.0992 

2600 

13.8263 

33312. 9 

88.2396 

196097.0 

-998 17 .C 

-1917CC.9 

11. 13C1 

-2 75761. 0 

10. 1539 

2700 

13.8329 

39695. 8 

88.7565 

209996.7 

-93939 . 1 

- 191872.8 

io.6ee7 

-275515.2 

9.2827 

2800 

13.8379 

36079. 3 

89.2596 

213897.7 

-9205C.6 

- 192096.2 

10.2783 

-28C070.9 

8.9739 

2900 

13.8928 

37963.3 

89.7953 

222798.1 

-90666.5 

-192221.3 

9.8958 

— 28C226. 6 

7.7199 

3000 

13.8972 

38897. 8 

90.2197 

231796.2 

-89282.0 

-192398. C 

9.5383 

-28C383. 7 

7.0153 

3100 

13.8512 

9C232. 8 

90.6688 

290890.5 

-87897.1 

- 192576.5 

9. 2C35 

— 28C591.9 

6.3562 

3200 

13.8598 

91618. 1 

91.1086 

299929.5 

-86511.8 

-192756.6 

8. 8852 

-28C699. 8 

5.7380 

3300 

13.8582 

630C3. 7 

91.5350 

25906 1.8 

-85126.2 

-192938.5 

8.5936 

-28C858.7 

5.1569 

39C0 

13.8612 

99389.7 

91.9987 

268236.1 

-8379C.2 

-193122.1 

8.315C 

-281C18.0 

9.6097 

3500 

13.8690 

95776. 0 

92.3506 

277951.1 

-82353.9 

-193307.9 

8.0520 

-281177.6 

9.0935 

3600 

13.8665 

97162. 5 

92.7912 

286705.8 

-80967.9 

-193999.6 

7. 8033 

-281337.5 

3.6057 

3700 

13.8689 

98599.2 

93. 1211 

295999.0 

-7958C .6 

-193683.5 

7.5677 

-281997.6 

3.1990 

3800 

13.8710 

99936.2 

93.9910 

305329.7 

-78193.6 

- 193879.2 

7. 3992 

-281657.7 

2. 7063 

3900 

13.8730 

51323. 5 

93.8519 

319696.9 

-76806.9 

— 199C66.6 

7.1319 

-281817.8 

2.2909 

9000 

13.8799 

52 7 1 C. 8 

99.2026 

329099.7 

-759 19.0 

— 19926C.9 

6.9255 

-281578.0 

1. 8959 

9100 

13.8766 

59098.9 

99. 5953 

333537.1 

-79031.5 

- 199957.0 

6. 7376 

-282138.0 

1.5201 

9200 

13.8782 

55986. 2 

99.8797 

393008.9 

-72693.7 

-199659.5 

6.5591 

-282297.9 

1.1619 

9300 

13.8797 

56879. 1 

95.2062 

352512.8 

-71255.8 

- 199859.6 

6.3789 

-282957.6 

0.8202 

9900 

13.8811 

58262. 1 

95.5259 

362099.9 

-69867.8 

-195056.2 

6.2115 

-282617. 1 

0.9939 

9500 

13.8829 

59650. 3 

95.8373 

371617.6 

-68979.6 

-195255.6 

6.0513 

-282776.9 

0. 1819 

9600 

13.8836 

61038. 6 

96. 1929 

381216.7 

-67C91.3 

- 195969.8 

5.8978 

-282935.5 

-0. 1168 

9700 

13.8898 

62927. 0 

96.9910 

390895.9 

-65702.9 

-195671.9 

5.7507 

—2 83 099. 2 

-0.9028 

9800 

13.8858 

63815. 5 

96. 7339 

900509.7 

-69319.9 

-19588C.8 

5.6055 

-283252.8 

-0.6772 

9900 

13.8868 

65209.2 

97.0197 

910192.9 

-62925.7 

-196091.5 

5.9738 

-283911. 1 

-0.9909 

5000 

13.8878 

66592. 9 

97.3003 

919908.9 

-6 1537. C 

-196309.1 

5.3939 

-283569.1 

-1.1933 

5100 

13.8887 

67981.7 

97.5753 

929652.2 

-60198 . 2 

-196518.5 

5.218C 

-283726.9 

-1.9369 

6200 

13.8895 

69370. 6 

97.8950 

939923.3 

-58759 . 3 

-196739.8 

5.0971 

-283889.6 

-1.6702 

5300 

13.8903 

7C759.6 

98. 1096 

999221.1 

-5737C.3 

- 196953.0 

9.9807 

-289092.0 

-1. 8959 

5900 

13.8911 

72198. 7 

98. 3692 

959095 . 1 

-55981.2 

-197173.0 

9. 86e9 

-289199.9 

-2. 1129 

5500 

13.8918 

73537. 8 

98.6291 

968899.7 

-59592 .C 

-197399.9 

9. 76 C C 

-289356.6 

-2.3215 

5600 

13.8929 

7992 7. 1 

98.8799 

978769.7 

-53202.8 

-197618.7 

9.6559 

-289513.9 

-2.5239 

6700 

13.8931 

76316.3 

99. 1203 

988669.5 

-51813.6 

- 197899.3 

9. 5592 

-289670.6 

-2.7182 

5800 

13.8937 

777C5. 7 

99.3620 

998593.6 

-50929.2 

-198071.7 

9.9569 

-289827. 8 

-2.9069 

5900 

13.8993 

79095. 1 

99.5995 

508591.7 

-990 3 9.8 

— 198 3C 1.1 

9.3618 

-289585.2 

-3.0889 

6000 

13.8698 

8C989. 5 

99.8330 

518513.9 

-97695.9 

- 198532.3 

9.2701 

-2 85192.8 

-3.2699 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Si, 1685° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(204) SIF^ (gas); molecular weight, 104.09 


T, 

°K 

C > °i 

cal/mole °K 

H T ~ H 0' 
cal/mole 

C° 

cal/mole °K 

cal/mole 

H T> 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

1 0 g 1 0 K f 

A Hf, 
cal/mole 

l °9| 0 /r 

c 

— 

c 


0 

-389679.2 

-384691.0 


-569C75. 2 


ICC 

5.9417 

840 . 2 

52.6478 

4424.6 

-388839 .0 


e35. 559C 

— 57C884.3 

1223.6848 

2CC 

14. 5035 

2077. 4 

61.0401 

1C 1 30 .6 

-387601.8 

-385748.7 

414.33C5 

-572362.7 

599.2205 

298. 15 

17.5655 

3659.2 

67. 4343 

16446.3 

-38602C .0 

- 3 86 02C . 0 

275. 5262 

-573452.7 

393.1551 

30C 

17.6144 

3691. 8 

67.5431 

16571.2 

-385987.4 

-386C24. 1 

273.7813 

-573470.2 

390.5630 

4CC 

19.8506 

5571.5 

72.9353 

23602.6 

-384107.7 

-386193.2 

2C3.4647 

-574274.0 

286.0546 

500 

21.4058 

7639. 1 

77.5427 

31132.2 

-382C4C .1 

-3862e5.3 

16 1. 26C4 

-574847.4 

223.2731 

6 0 C 

22.4767 

9836. 6 

81.5461 

3909 1 . 1 

-379842.7 

-386323.8 

133.1193 

-575256.9 

181.3826 

7 0 0 

23.2243 

12123. 8 

85.0703 

47425.5 

-377555.4 

-366327.6 

113.0175 

-575551.2 

151.4425 

800 

23.7583 

14474.3 

88.2083 

56092.3 

-375204.9 

-386310. C 

97.9412 

-575763.3 

128.9775 

900 

24. 1493 

16870. 7 

91.0303 

65056 .6 

-372808.5 

-386280.3 

86. 2162 

-575915.7 

111.4992 

1000 

24.4424 

1S3CC. 9 

93.5906 

74289.6 

-370378.3 

-386244.7 

76.8369 

-576023.9 

97.5134 

1100 

24.6669 

21756. 9 

95.9312 

83767.4 

-367922.3 

-386207.5 

69. 1637 

-576098.9 

86.0686 

1200 

24.8422 

24232. 7 

98.0853 

93469 . 7 

-365446.5 

-386172.1 

62.7699 

-576148. 7 

76.5303 

1300 

24.9814 

26724. 1 

100.0794 

103379.1 

-362955.1 

-386141.1 

57.3602 

-576179. 3 

68.4589 

1400 

25.0937 

29228. 1 

101.9350 

113480.9 

-360451.1 

-386115.3 

52.7236 

-576195.2 

61.5402 

1500 

25.1854 

31742.2 

103.6695 

123762.1 

-357937.0 

-386096.5 

48.7058 

-576199.9 

55.5439 

16CC 

25.2613 

34264. 7 

105.2975 

134211.3 

-3554 14.6 

— 386085.6 

45. 1SCC 

-576196.0 

50.2971 


25.3248 

36794. 0 

106.8309 

144818.5 

-352885.2 

-398 102.2 

42.0744 

-576185.6 

45.6677 

1800 

25.3783 

39329. 3 

108.2800 

155574.7 

-350349.9 

-398017.8 

39.2315 

— 57617C.4 

41.5528 

1900 

25.4239 

41869.4 

109.6534 

166471.9 

-347809.8 

-397934. 1 

36.6884 

-576151.5 

37.8711 

2000 

25.4630 

44413. 8 

110.9585 

177503.1 

-345265.4 

-397851.6 

34.4001 

-576130.0 

34.5577 

2100 

25.4969 

46961. 9 

112.2016 

18866 1.6 

-342717.3 

-397770.7 

32.3302 

-5761C6.6 

31.5599 


25.5263 

49513. 1 

113.3884 

199941.5 

-340166.1 

-397691.6 

30.4486 

-576C81.8 

28.8348 


25.5521 

52067.0 

114.5237 

211337.5 

-337612.2 

-397614.6 

28.7314 

-576C56. 1 

26.3468 

2400 

25.5747 

54623.4 

115.6117 

222844.7 

-335055.8 

-397539.9 

27. 1573 

-576029.7 

24.0662 

2500 

25.5948 

57161.9 

116.6561 

234458.4 

-332497.3 

-397467.7 

25. 7095 

-576002.8 

21.9682 

26CC 

25.6126 

59742.3 

117.6603 

246174.6 

-329937.0 

-397398.2 

24. 3733 

-575975.7 

20.0316 

2700 

25.6286 

623 04. 3 

118.6273 

257989.2 

-327374.9 

-397331.3 

23.1362 

-575948.3 

18.2386 

28CC 

25.6428 

64867. 9 

119.5596 

269898.9 

-3248 11.3 

-397267.4 

21.9878 

-575920.7 

16.5737 


25.6557 

67432.9 

120.4596 

281900. 1 

-322246.4 

-3572C6.4 

2C.9ie6 

-575893.1 

15.0238 

3000 

25.6673 

69999. 0 

121.3296 

293989.8 

-31968C.2 

-397148.4 

19.921C 

-575865.2 

13.5772 

3100 

25.67 1 £ 

72566.3 

122. 1714 

306165 . 1 

-317112.9 

-397093.5 

18.9878 

-575837.3 

12.2240 

3200 

25.6873 

75134. 5 

122.9868 

318423.2 

-314544.7 

-397041.9 

18.1130 

-5 75 809. 1 

10.9555 

3 30 0 

25.6960 

7 7 703. 7 

123.7774 

330761.6 

-311975.5 

-396993.4 

17.2914 

-575780.8 

9.7638 


25.7040 

80273. 7 

124. 5446 

343177.9 

-309405.5 

-396948.3 

16.5182 

-575752.2 

8.6424 

3500 

25.7113 

82844. 5 

125.2898 

355669.8 

-306834 . 7 

— 3969C6.4 

15.7892 

-575723.3 

7.5851 

3600 

25.7180 

85416. 0 

126.0142 

368235 . 1 

-304263.3 

-396868.0 

15. 1009 

-575694. 1 

6.5865 

3700 

25.7241 

87988. 1 

126.7189 

380872.0 

-301691 . 1 

-396832.9 

14. 449e 

-575664.6 

5.6420 

3800 

25.7298 

90 560. 8 

127.4050 

393578.3 

-299118.4 

-3968C 1.3 

13.8330 

-575634.6 

4.7473 

3900 

25.7351 

93134.0 

126.0734 

406352.4 

-296545.2 

-396773.1 

13.2479 

-5756C4. 3 

3.8984 

4000 

25.7400 

857C7. 8 

128.7251 

419192.4 

-293971.4 

-396748.4 

12. 6920 

-575573.5 

3.0921 

4100 

25.7445 

98282.0 

129.3607 

432096.9 

-291397.2 

-396727.2 

12.1634 

-575542.2 

2.3251 

4200 

25.7487 

1 CC 856. 7 

129.9811 

445064.1 

-288822.6 

-396709.5 

11.6599 

-575510.5 

1.5947 

4 30C 

25.7526 

1C3431. 7 

130.5871 

458092.6 

-286247.5 

-396695.4 

11. 1799 

-575478.2 

0.8984 

4400 

25.7563 

1C60C7. 2 

131.1791 

471181.0 

-283672.0 

-396684.8 

10.7216 

-575445.5 

0.2337 

4500 

25.7597 

1G8583. C 

131.7580 

484328.0 

-281096.2 

-396677.9 

10.2838 

-575412.2 

-0.4015 

4600 

25.7629 

111159. 1 

132.3242 

497532.2 

-27852C. 1 

-396674.5 

9.8650 

-575378.4 

-1.0089 

4700 

25.7659 

113735. 5 

132.8783 

510792.4 

-275943.7 

-396674.7 

9.4641 

-575344. 1 

-1.5905 

4800 

25.7687 

116312. 3 

133.4208 

524107.5 

-273366.9 

-396678.5 

9.0798 

-575309.4 

-2.1478 

4900 

25.7713 

118889.3 

133.9521 

537476.2 

-270789.9 

-396686.0 

8.7112 

-575274. 1 

-2.6824 

5000 

25.7738 

121466. 5 

134.4728 

550897.5 

-268212.7 

-396697. 1 

8.3574 

-575238.4 

-3.1955 

5 100 

25.7762 

124044. 0 

134.9832 

564370.4 

-2656 35.2 

-396711.8 

8.0174 

-575202.3 

-3.6885 

5200 

25.7784 

126621. 8 

135.4838 

577893.9 

-263057.4 

-39673C.2 

7. 6905 

-575165.9 

-4.1625 

5300 

25.7805 

129199. 7 

135.9748 

591466.9 

-260479.5 

-396752.3 

7.3759 

-575129.0 

-4.6185 

5400 

25.7824 

131777.9 

136.4567 

605088.5 

-257901.3 

-396778. C 

7.0729 

-575C91.9 

-5.0577 

1 5500 

25. 7843 

134356.2 

136.9298 

618757.9 

-255323.0 

— 3968C7.4 

6. 7809 

— 575C54.6 

-5.4808 

5600 

25.7861 

136934. 7 

137. 3945 

632474.2 

-252744.5 

-39684C.5 

6.4994 

-575017. 1 

-5.8889 

5700 

25-7878 

139513.4 

137.8509 

646236.5 

-250165.8 

-396877.3 

6.2277 

-574978.9 

-6.2825 

5300 

25.7693 

142092. 3 

138. 2994 

660044 . 1 

-247586.9 

-396917.8 

5.9653 

-574941.1 

-6.6626 

5900 

25.7908 

144671. 3 

138. 7402 

673896.1 

-245007.9 

-396962.0 

5. 7118 

-574903.4 

-7.0298 

6 OOC 

25.7923 

147250.4 

139. 1737 

687791.9 

-242428 .8 

-397009.8 

5.4667 

-574865.7 

-7.3847 


U A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Si, 1685° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(205) SiH (gas); molecular weight, 29.098 


100 
20 0 
296. 1: 
300 
40 C 
300 

600 

700 

800 

900 

1000 

1100 

1200 
1 3C0 
L 400 
1500 

1600 
Q 1700 
1 8 C C 

1 9G0 
200 0 

2100 

2200 

2 30C 
2400 
2500 

2 600 
2700 
2800 
2900 
3000 

31 00 
3200 
3300 
340 0 

3 500 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300. 

4400 

4 500 

4 6 OC 
4700 
48C0 
4900 
5000 

5100 

'5200 

5300 

5400 

5500 

5 6 00 
57C0 
5800 
5900 
6000 


col/mole °K 


7.7296 
7. 3462 

7. 1 PI 0 
7.1 796 

7. 17 50 
7.2811 

7.4475 

7.6 3 32 
7.8142 
7.97 96 

8. 1261 

8.2339 
8.3650 
8. 4615 
8.5457 
8.6195 

8.6347 
8.7426 
8.7945 
8 .3412 
8.8836 

8.9224 

8.9580 

3.9909 

9.0216 

9.0502 

9.0771 
9.1025 
9.1266 
9. 1495 
9.1714 

9. 1923 
9.2124 
9.2318 
9.2506 
9.2688 

9.2864 
9. 3035 
9.3202 
9.3365 
9.3325 

9.3681 
9. 3834 
9.3984 
9.4131 
9.4276 

9.4419 

9.4560 

9.4698 

9.4835 

9.4970 

9.3108 
9. 5242 

9.5 375 
9.5507 
9. 5638 

9.5768 

9.5897 

9.6025 

9.6152 

9.6279 


uo _ u o 

M T 

cal/mole 


c 

721.0 

1473.8 

2165.2 

2198.5 

2915.1 
363 7.2 

4373.3 

3127.3 

5899.8 

6689.6 

7495 . 1 

8314.2 

9145.3 

9936.7 

10837. 1 

11695.5 

12560.8 

13432.2 

14309. 1 

15190.9 

16077.2 

16967.5 

17861.5 

18759.0 

19659.7 

20563.3 

21469.7 

22378.6 

23290. 1 

24203.9 

25120.0 

26038. 1 

26958. 4 

27880.6 

28804 . 8 

29730.8 

30658 . 5 

31508.0 
325 19. 1 

33452.0 

34386.6 

35322. 5 

36260.0 

37199.1 

38139.8 

39081.3 

40025.2 

40970. 1 

41916.4 
42864. 1 

43813.2 

44763.5 

45715.3 

46668.4 

47622.8 

43578 . 5 

49535 .5 

50493.9 

51453.5 

52414.4 

53376.5 


co 

•v> 

cal/mole °K 


39.1891 

44.4235 

4 7.3195 
47.3640 
49.4256 

5 1.0 364 

52.3781 
53.5400 
54.5712 
55. 5013 
56.3498 

57. 1304 

5 7. 8535 
58.527C 
59.1572 
59. 7494 

60.3078 
60.8360 
61.3373 
61 . 8 14 C 
62. 2686 

62.7030 
63 . 1 189 
63. 5178 

6 3.90 1 1 
64.2700 

64.6255 

64.9685 

65.3000 

65.620? 

65.9312 

66.2323 
66.5245 
66.8082 
67.084 1 
67.3526 

67.6139 
67.8686 
68.1169 
68 . 3592 
68. 5958 

68.8269 

69.0529 

69.2738 

69.4901 

69.7016 

69.9091 

70.1123 

70.3115 

7C.5069 

70.6987 

70.8869 
71.0717 
71.2533 
71.431 7 
71 .6070 

71. 7795 
71 . 9491 
72. 1160 
72.2803 
72. 442 0 


cal/mole 


o 

3197.9 

7410.9 

1 1923.1 

12010.7 

16855.2 
2168 1. 1 

2 / 0 5 3 .6 

32350. 7 

37757.2 

43261 . 6 

48854.3 

54529.3 

60279.0 

66098.4 
71982-9 

77928.5 

83931.7 

89989. 1 
9609 8 . 0 

102255.7 

108460.0 

114708.8 

121000.1 

127332.0 

133703.0 

140111.7 

1 46 5 56.6 

153036.4 

1 59549.9 

166096. 1 

172673.8 

179232 .0 

185919.9 

192586. 6 
199281 . 3 

206003.2 

212751.6 

219525. 7 

226325 . 1 
23314B.8 

239996.6 

240867.8 

253762.0 

260678.3 

267616.5 

2 74576 . 1 

231556.7 

283557.8 

295579.0 

302619.9 

309630.3 

316759. 7 

323857.7 

3 309 7 4. 0 

3 38108.2 

345260.2 

352429.6 

359616.0 
3668 19. 3 
374039. 1 

381275.3 



Formation from assigned I 

Formation from 

H r, 

reference 

elements 

gaseous 

atoms 

cal/mole 

(A Hf)f, 

log K f 

A Hf, 

1 °9 1 o K 


cal/mole 


cal/mole 


67241.8 

89022. 7 


- 735 70.0 


87962.7 

09300.5 

-139.4573 

-74000.9 

150.132 1 

88715.6 

89470.2 

-91.7813 

-74357.3 

77.1157 

89426.9 

89426.9 

-59.6002 

-74670. 8 

5 ... 3 18 9 

89440.2 

8 9 42 5. 0 

-59. 1962 

-74676.5 

49.9314 

90156.8 

89205.7 

-42.92 14 

-74979.8 

36. 3564 

90873.9 

89 109.6 

-33. 1736 

-75257 .2 

28. 1467 

91615.1 

88922.7 

—26 • 6886 

-75535.2 

22.6565 

92369.0 

88735 . 1 

-22.0664 

-75/82.4 

1 8. 7199 

93141.5 

88550.1 

-18.6072 

— 7600 9 . 3 

15.7582 

93931.4 

88367. 3 

-15.9218 

-76217.0 

1 3.448 1 

94736.8 

88185.2 

-13. 7780 

-76410.3 

11. 59 51 

95556.0 

8 3 U 0 2 • 1 

-12.0280 

-76589.4 

10.0752 

96387.0 

87816.0 

-10. 5/25 

-7575 7 . 3 

8.8059 

97228.4 

87625.1 

-9.3435 

-76916.2 

7.7298 

98078.9 

(3 742 8.7 

-8.2928 

-77067.8 

6.8060 

98937.3 

87225.3 

-7.3838 

-77213.7 

6.0023 

99802.5 

87014.3 

-6. 5904 

-77355.2 

5.2985 

100674.0 

74776.8 

-5.905 7 

-77493.4 

4.676b 

101550.9 

74641.3 

-5.3722 

-77629.0 

4.1226 

102432.7 

74 5 05 .7 

-4. 8956 

-77762.7 

3.6261 

1U3318.9 

743 70.1 

-4.4676 

-77894 .9 

3. 1 785 

104209.3 

74234.3 

-4.0839 

-78026.0 

2.7728 

105103.3 

74098.3 

-3. 7302 

-78156.8 

2.4035 

106000.8 

73961 . 8 

-3.4103 

-78285.9 

2.0656 

106901 . 4 

73824.9 

-3.1179 

-78415.3 

1 . 7554 

1 G 7 80 5.0 

73637. 6 

-2.8492 

-78543.5 

1.4696 

108711.5 

73549.9 

-2.6017 

-78671.4 

1.2053 

109620.4 

73411.5 

-2.3729 

-78798.9 

0.9602 

110531.9 

73272.8 

-2. 1610 

- 78925.7 

0. 7322 

111445.7 

73133.5 

-1.9639 

-79051.9 

0. 5196 

112361.7 

72993.6 

- 1.7803 

-79177.4 

0.3209 

113279.9 

72853.0 

-1.6090 

-79302.1 

0. 1 347 

1 14200. 1 

72 71 1.7 

-l .4486 

-79425.9 

-0. Q4J 1 

1 15 122.4 

725 70.4 

-1.2983 

-.79548.7 

-0.2046 

1 16046. 5 

72427.8 

- 1. 1571 

-79670. 6 

-0.3597 

116972.5 

72234.2 

-1.0242 

-79791.3 

-0.5061 

117900. 3 

72140.8 

-0.8989 

-79910.9 

-0.6446 

1 16829.7 

71996.6 

-0. 7837 

-30029. 3 

-0.7738 

119760.9 

71850.9 

-0.6689 

-80146.5 

-0. 900 J 

120693.8 

71706.0 

-0.5632 

-80262.2 

-1 .0186 

121628.4 

71560. C 

-0.4627 

-80376.5 

-1 . L311 

122564.3 

71413.7 

-0.3676 

-80489.7 

- 1 . 23b 3 

123501.8 

71266.3 

-0.2768 

-80601.4 

- L ,340b 

124440.9 

71118.8 

-0.1907 

-80711.5 

-1 .4361 

125381.5 

709 70 . 1 

-0. 1086 

-80820. 1 

-1.5314 

126323.6 

70821.7 

-0.0305 

-80927.3 

-l. 6206 

127267.0 

70672.2 

0.0442 

-81033.0 

-1 .7061 

128211.9 

70522.2 

0.1156 

-81137.2 

- 1. 78b1 

129153.1 

70371 .2 

0. 1839 

-81239.9 

- 1 . 8 6o 7 

1 30105.8 

70219. 7 

0.2491 

-81341.1 

- 1 . 9423 

131055.0 

70068.4 

0.3116 

- 81440. 7 

-2.0149 

132C05.3 

69916.0 

0.3717 

-81539.1 

-2.064 7 

132957. 1 

6976 3.4 

0.4292 

-81636.0 

-2.1519 

133910.2 

69609.9 

0. 48 43 

-81731.5 

-2.2157 

1 34864 .6 

69456.2 

0. 5376 

-8 1825.7 

-2.2792 

135620. 3 

69301.7 

0.5886 

-81918.6 

-2.3394 

136777.3 

69147.0 

0. 5377 

-82010. 3 

-2.3976 

1 3 7 735.6 

68992.2 

0.6850 

-82100.2 

-2.4537 

138695 .2 

68836.8 

0.7305 

-82189.5 

-? . 5^80 

139656. 1 

6 86 30- 7 

0.7745 

-82277 . 8 

-2 . 56 06 

1 4061 8.3 

68524. 5 

0.8167 

-82365.0 

-2.6114 


a A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Si, 1685° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(206) SiH^ (gas); molecular weight, 32.122 


T, 

°K 

r° 

L P> 

cal/mole °K 

H T H 0> 
cal/mole 

C° 

cal/mole °K 

cal/mole 

H T' 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

log, 0 Kf 

A Hf, 
cal/mole 

O 

cQ 

O 

0 


c 

— 

0 

5281.1 

1CG97 . 7 


-3C7380. 1 


ICO 

7.9518 

794 . 9 

39.5929 

3 164.4 

6076.1 

9311.1 

-22.5553 

-3C9227. 5 

657.8824 

200 

8.4505 

1606. 0 

45. 1954 

7433.1 

6887.1 

8634.9 

-12.6336 

-311016.2 

319.2223 

296. 15 

1C. 2359 

25L8.9 

48.8858 

12056.4 

7800. 0 

78CC.0 

-9.6569 

-312591.0 

207.0941 

300 

10.2738 

2537. 8 

48.9493 

12146.9 

7e 19 .0 

7784.6 

-9.6222 

-312618.6 

205.6811 

4GC 

12.3029 

3667. 6 

52.1854 

17206.6 

8948.7 

7016.6 

-8.27C6 

-313999.2 

148.6313 

500 

14.1396 

4991.7 

55. 1323 

22574.5 

1C272.8 

6394.6 

-7.5362 

-315175.0 

114.2595 

6C0 

15.7508 

6488. 0 

57. 8560 

28225.6 

11769.1 

5917.9 

-7.0873 

-316173.3 

91.2650 

700 

17. 148C 

81 34. 7 

60.3916 

34139.4 

134 15.8 

5569.7 

-6.7888 

-317C18. 3 

74.7920 

8CC 

18.3438 

5 9 1 C. 9 

62.7616 

40298.4 

15192.0 

5330. 1 

-6. 5764 

-317731.9 

62.4067 

900 

19. 3565 

l 1797. 3 

64.9824 

46686.8 

17078.5 

5177.2 

-6.4165 

-318334.2 

52.7536 

1000 

2C.2C85 

13776. 8 

67. 0672 

53290.4 

19C57 .9 

5091.9 

-6.2912 

-318843.1 

45.0177 

1 1GC 

20.9239 

15834. 5 

69.0278 

60096.1 

21115.6 

5057.7 

— 6 . 1 9 1 C 

-319274. 1 

38.6789 

1200 

21.5251 

17957. 8 

70.8749 

67092.1 

23236.9 

5C6C.5 

- 6 . 1 C 7 3 

-319640.2 

33.3899 

1300 

22.0318 

2C136.4 

72.6184 

74267.6 

25417.5 

5086. C 

-6.C36C 

-319952.4 

20.9099 

1400 

22.4607 

22361.6 

74. 2673 

81612.7 

27642.7 

5132.2 

-5.9756 

-32C219.7 

25.0665 

1500 

22.8254 

24626. 4 

75.8297 

89118.2 

29907.5 

5184.5 

-5.9215 

— 32C449.6 

21.7329 

1 6C0 

23.1373 

26924. 9 

77.3130 

96776.0 

32206 .0 

5 2 4 C . 7 

-5.8737 

-32C648. 3 

18.8140 

°170C 

23.4054 

29252.4 

78. 7240 

104578.4 

34533.5 

-6721.5 

-5.8449 

- 32 C 82 0. 9 

16.2370 

1 8CO 

23.6372 

31 6C4. 8 

80-0685 

112518.6 

36885.9 

-6575.6 

-5.8924 

-32C971.4 

13.9453 

1900 

23.8385 

33978. 8 

81.3520 

120590.1 

39259.9 

-6428.4 

-5.9337 

-3211C3. 3 

11-8938 

2000 

24.0144 

36371. 6 

82.5794 

128787.1 

41652.8 

-628C.2 

-5.97C8 

-321219.5 

10.0468 

2 100 

24 . 1687 

3 8 780. 9 

83.7548 

137104.2 

44062 . 1 

-6132.6 

-t. CC 29 

-321322.0 

8.3751 

2200 

24.3047 

41204. H 

84.8824 

145536 .5 

46485.9 

-5985.9 

-6.0319 

-321413.0 

6.8550 

2300 

24.4252 

43641.4 

85.9655 

154079.2 

48922.5 

-5842.4 

-6.0568 

-321493.9 

5.4666 

2400 

24.5323 

46089. 3 

87.0073 

162728.2 

5137C.5 

-5701.5 

- 6 . 08 G 3 

-321566. 1 

4.1937 

2500 

24.6275 

48547. 4 

88.0107 

171479.4 

538 26 .6 

-5564 . 1 

-6. 1C C 5 

-321630.5 

3.0223 

2600 

24.7135 

51014.6 

88.9784 

180329 . 1 

56295.7 

-5431.0 

-6. 1193 

-321688.2 

1.9408 

2700 

24.7506 

53489. 9 

89.9125 

189273.9 

5877 1 .0 

- 5 30 1.5 

-6.1356 

-321739.8 

0.9393 

2600 

24. 8600 

55972. 5 

90.8154 

198310.6 

61253.6 

-5177.3 

-6.1512 

-321786.0 

0.0092 

2900 

24.9229 

58461.7 

91.6889 

207436 .0 

63742.8 

-5057.4 

-6. 165C 

-321827.2 

-0.8569 

3000 

24.9800 

6C956. 6 

92.5348 

216647.4 

66238.0 

-4943. 1 

-6. 1769 

-321864.0 

-1.6654 

3100 

25.0315 

63457. 5 

93.3547 

225942.1 

68738.6 

-4834.8 

-6.1887 

-321896.7 

-2.4218 

3200 

25.0794 

65963. 1 

94. 1502 

235317.6 

71244.2 

-4732.5 

-6.1993 

-321925. 5 

-3.1309 

3300 

25. 1227 

68473.2 

94.9226 

24477 1.4 

73754.3 

-4633.6 

-6. 2089 

-321950.9 

-3.7972 

34CC 

25.1625 

7 C 9 8 7 . 5 

95.6732 

254301.4 

76266.6 

-4543.4 

-6.2179 

-321973. 1 

-4.4243 

3500 

25 . 1591 

735C5.6 

96.4031 

263905 .3 

78786.8 

-4460 .6 

-6.2263 

-321992.1 

-5.0156 

3600 

25.2328 

76027. 2 

97.1135 

273581.3 

81306.4 

-4381.1 

-6.2335 

-322CC8. 3 

-5.5741 

3700 

25.2640 

78552. 1 

97.8053 

283327.4 

83833.2 

-4307.4 

-6. 2410 

-322 021. 8 

-6. 1024 

3800 

25.2927 

8 1 0 8 C . 0 

98.4794 

293141.8 

86361.1 

-4244. 1 

-6.2475 

-322C32.7 

-6.6030 

3900 

25.3194 

83610.6 

99. 1367 

303022.7 

88891.7 

-4181.9 

-6.2544 

-322041.2 

-7.0778 

4000 

25.3442 

86143. 8 

99.7781 

312968.6 

91424.9 

-4128.3 

-6.2595 

-322047.3 

-7.5290 

4100 

25.3672 

68679.4 

100.4042 

322977.8 

9396C .5 

-4078.6 

-6.2656 

-322C51.2 

-7.9581 

4200 

25.3867 

91217.2 

101.0157 

333049.0 

96498.3 

-4037.4 

-6.2698 

-322053.0 

-8.3669 

4300 

25.4C87 

93757. 1 

101.6134 

343180.5 

99038 .2 

-4001.3 

-6.2748 

-322052.8 

-8.7566 

4400 

25.4275 

96298. 9 

102. 1977 

353371.2 

10 158C .0 

-3973.6 

-6.2795 

-322C5C.7 

-9. 1286 

4500 

25.4450 

98842.5 

102. 7694 

363619.7 

104123.6 

-394e . 9 

-6.2841 

-322046.7 

-9.4840 

4600 

25.4614 

1C1387. 8 

103. 3286 

373924.7 

106669 .0 

-3932.4 

-6.2884 

-322041.0 

-9.8240 

4700 

2 5 ♦ 4 768 

1C3934. 8 

103.8766 

384285.0 

109215.9 

-3922.2 

-6.2924 

-322C3 3 .6 

-10. 1495 

4 8C0 

25 .49 13 

1C6483.2 

104.4131 

394699.6 

111764.3 

-3920. 0 

-6.2959 

-322C24.6 

-10.4615 

4900 

25.5C49 

1C9033.0 

104.9388 

405167.3 

114314.1 

-3923.9 

-6.2998 

-322014. 1 

-10. 7607 

5000 

25.5177 

111584. 1 

105.4542 

415687.0 

116865.3 

-3931.7 

-6. 3035 

-322002.2 

-1 1.0479 

5 100 

25.5298 

114136.5 

105.9597 

426257.8 

119417.6 

-3947.3 

-6.3066 

-321989. 0 

-11.3239 

5200 

25.5413 

1 1669C. 1 

106.4555 

436878.6 

121971.2 

-3968.3 

-6. 31C0 

-321974.5 

-11.5892 

5300 

25.5521 

119244. 7 

106.9421 

447548.6 

124525.9 

-3996.9 

-6.3137 

-321958.9 

-11.8445 

5400 

25.5623 

1218C0. 5 

107.4199 

458266.8 

12708 1.6 

-403C .9 

-6. 316C 

-321942.2 

-12.0904 

5500 

25.5719 

124357. 2 

107.8890 

469032.3 

129638.3 

-4072. 1 

-6.3194 

-321924.5 

-12.3272 

5600 

25.5811 

126914. 8 

108.3498 

479844.3 

132196. C 

-4118.3 

-6.3221 

-321906.0 

-12.5557 

5700 

25.5898 

129473.4 

1C8. 8027 

490702.0 

134754.5 

-4169.4 

-6.3250 

-32iee6.2 

-12. 7760 

5800 

25.5981 

132032.8 

109.2478 

501604.6 

137313.9 

-4227.4 

-6.3281 

-321866. 1 

-12.9888 

5900 

25.6C59 

1 34593. 0 

109.6855 

512551.3 

139874.1 

-4292.3 

-6. 3304 

-321845.5 

-13. 1944 

6000 

25.6134 

137154. 0 

110.1159 

52354 1.4 

142435.1 

-4361.6 

-6. 3337 

-321824.4 

-13.3930 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Melting point of 

Si, 1685° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(207) SiN (gas); molecular weight, 42.098 


r. 

c° 

H r~ H o> 

c° 


"h 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

°K 

cal/mole °K 

cal/mole 

cal/mole °K 

cal/mole 

cal/mole 

(A Hf)f, 
cal/mole 

,og io K f 

A Hf, 
cal/mole 

o 

iQ 

o 

0 

1 ou 

6.9567 

0 

694.9 

44.1401 

0 ' 

3719.1 

1 I 7738.6 
118433.5 

1 19 543.3 
1 19828. 1 

-236.6964 

- 104000.0 

- 1 04457.0 

22 3. 7 b 72 

200 

6 . 99 S3 

1391.5 

48.9676 

8402.0 

119130.2 

1 19895.2 

- 125.6149 

- 1 04869.6 

10V.4340 

2VB. 1 5 

7.2105 

2087.2 

5 1. 794 7 

1 3355.4 

1 19625.8 

1 19825.8 

-82.4955 

- 105 198.8 

( 1 1 

300 

7.2160 

2 100.5 

51.8593 

1345 1.2 

1 19639.2 

1 1982 3.8 

-8 1 . 9539 

- 105204.5 

f 1 . 

400 

7.5412 

2838.2 

53.9592 

18745.5 

1205 76.8 

119704.3 

-60. 14 17 

- 1 05486.6 

5 1 .9992 

500 

7. 8439 

5607.9 

55.6755 

24229.8 

121346.5 

1 19573.8 

-47.068 1 

-105726.4 

40.4602 

600 

d. 0860 

4404.9 

57. 1279 

2987 1.8 

122143.6 

1 1944 1.3 

-38.3620 

-105933.6 

32.7512 

700 

8.2713 

5223.2 

58.3890 

35649. 1 

122961.8 

1 19305.4 

-32. 1505 

-1061 16.5 



8.4122 

6057.7 

59.5031 

4 1544.7 

123796.3 

119163.6 

-27.4974 

-106281.3 

23.0902 

900 

8.5206 

6904.6 

60.5004 

47545.8 

124645.2 

119013.8 

-23.8824 

-106432.8 


1 000 

8.6053 

7761.1 

6 1.4027 

5364 1 .7 

125499. 7 

1 18854.6 

-20.9944 

-106574.3 

1 7.2759 

1 100 

8.6727 

8625. 1 

62.2262 

59823.7 

126363.7 

1 18685.5 

-18.6347 

- 106708.5 

lb. 1 373 

1200 

8.7275 

9495.2 

62.9632 

66084.7 

127233.8 

1 18506. 1 

-16.6712 

-106837.4 


1 300 

8. 7723 

10370.2 

63.6636 

724 18.5 

126108.8 

118316.1 

-15.0123 

- 106962.6 

1 f . BV20 

1400 

8.8100 

1 1249.4 

64. 335 1 

788 1 9.B 

126988.0 

118116.2 

-13.5929 

-107085.5 

10.6070 

1500 

8.8421 

12132.0 

64.944 1 

85284. 1 

1298 70. 7 

1 17906.2 

-12.3646 

-107207. 1 

9.1+9 19 

,,1600 

8.8698 

130 17.7 

65.5156 

91807.3 

130756.3 

1 17686.2 

-1 1.2920 

-107328.3 

8.5 152 

0 1 700 

8.8939 

13905.9 

66.054 1 

96386. 1 

131644.5 

105457.8 

-10.3609 

- 107449.7 


1 000 

8.9 154 

14796.4 

66.563 1 

10501 7.2 

132535.0 

1 05289.9 

-9.6084 

-107571.7 


i 900 

8.9345 

15668.9 

67.0456 

111697.8 

153427.5 

105141.6 

-8.936 1 

-107694.7 

6 . 1 96rt 

2000 

8.9518 

16583.2 

67.5044 

1 18425.5 

15432 1.8 

1 04992.9 

-8.33 18 

-107819.0 

5.577 1 

2 100 

8.9677 

17479.2 

67.94 15 

125198.0 

135217.8 

104843.9 

-7. 7859 

- 107944.6 

b . 0 1 b 7 

2200 

8.9822 

18376.7 

68.3590 

132013.2 

136 1 15.3 

1 04694.7 

-7.2903 

-108071 .6 


2300 

0.9958 

19275.6 

68.7586 

1 38869.2 

137014.2 

1 04545. 3 

-6.8385 

- 108200.2 

4.03 70 

2400 

9.0084 

20175.6 

69. 14 17 

145764.3 

1 379 14.4 

104395.8 

-6.4249 

-108330.2 

3.6092 

2500 

9.0204 

21077.3 

69.5097 

152697.0 

138815.9 

104246.2 

-6.0449 

-108461.6 

3.2144 

2600 

9.03 18 

21979.9 

69.863 7 

159665.8 

139718.5 

104096.6 

-5.6946 

-108594.5 

2 . 8495 

2700 

9.0428 

22863.6 

70.2046 

1 66669 • 3 

140622.2 

1 03947.0 

-5.3708 

-108728.8 

2 . b 1 1 2 

2800 

9.0534 

23766.4 

70.5336 

1 73706.4 

141527.0 

103797.5 

-5. 0705 

-108864.5 

2.1967 

2900 

9 . 0637 

24694.3 

70.8517 

180775.7 

142432.9 

1 03648.2 

-4.7914 

-109001.5 

1 .9036 

3000 

9.0739 

25601.2 

71.1592 

187876.4 

143539.8 

103499.0 

-4.5312 

- 109 139.9 

1 .6296 

3100 

9.0840 

26509. 1 

71.4569 

195007.2 

14424 7. 7 

1 03350. 1 

-4.2882 

-109279.6 

1 .3729 

3200 

9.094 1 

27418.0 

71.7454 

202 167.4 

145156.6 

10320 1.5 

-4.0606 

-1U9420.8 

1 . 1 320 

3300 

9. 1042 

28327.9 

72.0254 

209356.0 

146066.5 

1 03053. 1 

-3.8472 

- 1 09563. 3 

0 . 90‘5 1 j 

3400 

9.1145 

29236.8 

72.2974 

216572.2 

146977.4 

1 02905.2 

-3.6466 

-109707.3 

0.6919 

3500 

9. 1250 

30150.8 

72.5617 

2238 15.3 

147889.4 

102757.7 

-3.4578 

-109852.8 

0.4903 

3600 

9. 1357 

31063.8 

72.8189 

231084.4 

148802.4 

1 02610.7 

-3.2797 

-109999.9 

0.2996 

3700 

9.1468 

3)977.9 

73.0694 

238578.8 

149716.6 

102464.2 

-3.1115 

-1 10 148.7 

0.1191 

3800 

9. 1563 

32893.2 

73.3135 

245698.0 

15063 1.8 

102318.4 

-2.9525 

- 1 10299.2 

-0.052 i 

3900 

9.1701 

33609.6 

73.55 15 

25304 1 .3 

15 1548.2 

102175.2 

-2.8015 

-1 1045 1.5 

-0. 2 1‘jO 

4000 

9. 1825 

54727.2 

73.7838 

260408. 1 

1 42465.8 

102028.8 

-2.6585 

- 1 10605. 7 

-0.3699 

4 100 

9. 1953 

35646. 1 

74.0107 

267797.9 

153384. 7 

10 1885.2 

-2.5226 

-110761.9 

-0.5174 

4200 

9.2087 

36566 . 3 

74.2325 

275210. 1 

154304.9 

101 742.5 

-2.3934 

-1 10920.2 


4300 

9.2226 

37487.9 

74.4493 

282644 .2 

155226.5 

101600. 7 

-2.2704 

- 1 1 1 080.6 

-0. 7923 

4400 

9.23 7 1 

38410.8 

74.6615 

290099.8 

156149.5 

101460.0 

-2. 1531 

-1 1 1243.2 

-0.9207 

4500 

9.2523 

39335.3 

74.8693 

297576.4 

157073.9 

10 1320.3 

-2.0412 

-1 1 1408.2 

-1.0436 

4600 

9.2660 

4026 1.3 

75.0728 

305073.5 

157999.9 

101181.9 

-1.9343 

-1 1 i 5 75 . 6 

-1.1615 

4 700 

9.2844 

4 1 188.9 

75.2723 

312590.8 

158927.6 

101044. 7 

-1.832 1 

- 1 1 1 745.4 

- 1 .2742 

4800 

9.3014 

42118.2 

75.4679 

320127.8 

139856.8 

100908.8 

-1.7343 

-111917.8 

- 1 . 3d2b 

4900 

9.3191 

43049.2 

75.6599 

327684.3 

1 6 0 7 8 f » 9 

100774.3 


- 1 1 2092. 7 

- 1 .4866 

5000 

9.3374 

43982. 1 

75.8484 

335259.7 

16 1720. 7 

1 0064 1 . 3 

-1.5508 

- 1 12270.3 

-1.5867 

5100 

9.3564 

449 16.8 

76.0334 

342853.8 

1626 55 . 4 

1 00509.8 

-1.4646 

- 1 12450.6 

- 1 .6830 

5200 

V * 3 f 6 0 

45853.4 

76.2153 

350466. .3 

163592.0 

1 00580.0 

-1.3818 

- 1 12633.7 

- 1 . 7 75 7 

5300 

9.3962 

46792.0 

76.394 1 

356096.8 

164550.6 

10025 1. 7 

-1.3022 

-1 12819.5 

-1 .8651 

5 4 00 

9.4170 

4 7732.6 

76.5699 

365745.0 

165471.2 

100125.3 

-1.2257 

- 1 1 3008.2 

-1.9515 

5500 

9.4383 

48675.4 

76.7429 

3734 10.7 

166414.0 

100000.6 

-1.1521 

-1 13199.7 

-2.0345 

5600 

9.4603 

49620.3 

76.9132 

381093.5 

167358.9 

99877.7 

- 1.0812 

-1 13394. 1 

- 2 . 1 14 9 

5 700 

9.4828 

50567.5 

77.0808 

386 793.2 

168306. 1 

99756.8 

-1.0129 

- 1 13590.8 

-2. 1 926 

5800 

9.5059 

51516.9 

77.2459 

396509.6 

169255.5 

99637.7 

-0.9470 

-113791.0 

-2.2670 

5900 

9.52 74 

52468.6 

7 7.4086 

404242.3 

1 70207. 5 

99520. 7 

-0.8834 

-1 13994.0 

-2 . 3405 

600U 

9.5534 

53422.8 

77. 5690 

411991.2 

17 1 16 1.4 

99405.7 

-0.8220 

- 1 14 199.9 

-2.4109 


change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Meltinq point of 
i, 1685° K. 
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TABLE III. - Continued. THERMOBTNAMIC PROPERTIES 


(208) SiO (gas)} molecular weight, 44.09 


1 i 

°K 

C P > 

cal/mole °K 

H r- H 6< 

cal/moie 

C° 

cal/mole °K 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A Hf)f, 
cal/mole 

£ 

o 

o> 

_o 

A Hf, 
cal/mole 

lo 9| 0 K 

0 


0 


0 

-23494.0 

-21687.6 


-191638.4 

: 

100 

6.9565 

694.9 

42.9099 

3596. 1 

-22799. 1 

-21403.2 

51.4283 

-192126.0 

414.8002 

200 

6.9802 

1391. 1 

47.7350 

8155.9 

-22102.9 

-2 1 336.6 

28.0867 

-192599.7 

204.6535 

2 VO . 1b 

7. 1469 

2083.0 

50.5473 

12987. 7 

-21411.0 

-21411 .0 

20.4028 

-192967.6 

135.3135 

300 

7.1516 

2096.2 

50.5915 

13081.2 

-2)397.8 

-21413.2 

20.3059 

-192973.9 

134.4412 

400 

7.4427 

2825.5 

52.6875 

1 8249.5 

-20668.5 

-21547.6 

16.3955 

- 195285.6 

99.271 1 

500 

7. 7369 

3504.8 

54.3806 

23605.5 

-19909.2 

-21702.8 

14.0334 

-193549.5 

78. 137 1 

600 

7.9040 

4371.3 

55.8138 

291 17.0 

-19122.7 

-21866.9 

12.4469 

-193776.8 

64.0297 

700 

8. 1787 

5179.8 

57.0598 

34762. 1 

-18314.2 

-22037.8 

1 1.3049 

-193976.4 

53.94)9 

800 

8.3296 

6005.5 

58. 1622 

40524.2 

- 1 7488.4 

-22215.6 

10.4415 

-194155.4 

46.3606 

VOO 

0.4469 

6844.6 

59. 1503 

46390. 7 

- 16649.4 

-22400.7 

9. 7646 

-194318.9 

40.4730 

1000 

8.5391 

7694. 1 

60.0453 

52351.2 

- 15799.9 

-22593.5 

9.2185 

-194470.8 

35.7528 

1 100 

8.6127 

8551.8 

60.8627 

58397.2 

- 14942.2 

-22794.3 

8.7677 

-194614. 1 

31.8878 

1200 

0.6723 

9416.1 

61.6148 

64521.6 

-14077.8 

-23003.5 

8.3886 

-194751. 1 

28.6646 

1 300 

8.72 13 

10285.9 

62.3109 

70718.3 

-13208. 1 

-23221.6 

8.064B 

- 194883.6 

25.9355 

1400 

8.7622 

1 1 160. 1 

62.9588 

76982. 1 

- 12333.8 

-23448. 1 

7.7846 

-195013.2 

23.5946 

1500 

8.7968 

12038. 1 

63.5645 

83306.6 

-1 1455.9 

-23683.7 

7.5396 

-195141.0 

21.5645 

1600 

8.8264 

12919.3 

64. 1332 

89693.8 

-10574.7 

-23928.4 

7.3227 

-195267.9 

19.7871 

a 1 700 

8.852 1 

13803.3 

64.669 1 

96134.2 

-9690.7 

-36201.3 

7.1159 

-195394.7 

18.2177 

1800 

0.8747 

14689.7 

65.1757 

102626.6 

-8804.3 

-36373.6 

6.8567 

-195521.9 

16.8218 

1900 

8.8947 

15578. 1 

65.656 1 

109168.4 

-7915.8 

-36546.6 

6.6238 

-195649.9 

15.5720 

2000 

8.9126 

16468.5 

66. 1 120 

1 15757. 1 

-7025.5 

-36720.5 

6.4131 

-195779.0 

14.4464 

2100 

8.9288 

17360.6 

66.5480 

122390.3 

-6133.4 

-36895.6 

6.2216 

-195909.4 

13.4274 

2200 

8.9435 

18254.2 

66.9638 

129066.0 

-5239.8 

-3707 1 .8 

6.0466 

-196041. 1 

12.5004 

2300 

8.9570 

19149.3 

6 7* 36 1 6 

135782.4 

-4344.7 

-37249.3 

5-8862 

-196174.2 

1 1.6534 

2400 

8.9695 

20045.6 

67.743 1 

142537.8 

-3448.4 

-37428. 3 

5.7385 

-196308.8 

10.8765 

2500 

8.9811 

20943. 1 

68. 1095 

149330.6 

-2550.8 

-37608.8 

5.6017 

-196444.8 

10. 1612 

2600 

8.9920 

2 184 1.8 

68.4619 

156159.2 

-1652.2 

-37790.8 

5.4749 

-196582.2 

9.5005 

2700 

9.0022 

22741.5 

68.8015 

163022.5 

-752.5 

-37974.3 

5.3570 

-196720.9 

8.8883 

2000 

9.01 19 

23642.2 

69.1291 

169919. 1 

148.2 

-38159.3 

5.2470 

-196860.9 

8.3194 

2900 

9.02 1 1 

24543.9 

69.4455 

176847.9 

1049.9 

-38345.9 

5. 1440 

-197002. 1 

7.7894 

3000 

9.0299 

25446.4 

69.7514 

183807.9 

1952.5 

-38534.0 

5.0475 

-197144.4 

7.2944 

3100 

9.0383 

26349.9 

70.0477 

190797.9 

2855.9 

-38723.6 

4.9567 

-197287.7 

6.8309 

3200 

9.0464 

27254. 1 

70.3348 

1978 17.1 

3760. 1 

-38914.6 

4.8712 

-197432.1 

6.3962 

3300 

9.0542 

20159. 1 

70.6132 

204864.6 

4665. 1 

-39107. 1 

4.7905 

-197577.4 

5.9874 

3400 

9.0618 

29064.9 

70.8837 

21 1939.5 

5570.9 

-39300.8 

4.7141 

-197723.6 

5.6025 

3500 

9.0691 

29971.5 

7 1 . 1464 

219041.1 

6477.5 

-39495.9 

4.6417 

-197870. 7 

5.2392 

3600 

9.0763 

30878. 7 

71.4020 

226168.5 

7384.8 

-39692.2 

4.5731 

-198018.5 

4.8959 

3700 

9.0833 

31786.7 

71.6508 

233321.2 

8292.7 

-39889.7 

4.5078 

-198167.2 

4.5709 

3800 

9.0901 

32695.4 

71.8931 

240498.5 

9201.4 

-40088.3 

4.4456 

-198316.5 

4.2627 

3900 

9.0968 

53604.7 

72. 1293 

247699.7 

101 10.8 

-40287.9 

4.3864 

-198466.5 

3.9702 

4000 

9. 1034 

34514.8 

72.3597 

254924.2 

1 1020.8 

-40488.5 

4.3298 

-198617.2 

3.6921 

4 100 

9. 1099 

35425.4 

72.5846 

262171.4 

11931.4 

-40690. 1 

4.2757 

-198768.5 

3.4273 

4200 

9.1164 

36336.7 

72.8042 

269440.9 

12842.8 

-40892.6 

4.2239 

-198920.3 

3. 1 749 

4300 

9. 1220 

37248.7 

73.0188 

276732. 1 

13754.7 

-41095.9 

4. 1 743 

-199072.0 

2.9341 

4400 

9.1291 

38161.3 

73.2286 

284044.5 

14667.3 

-41299.9 

4. 1268 

-199225.8 

2.7041 

4500 

9.1355 

39074.5 

73.4338 

291377.6 

15580.5 

-41504.7 

4.0811 

-199379.3 

2.4841 

4600 

9.1419 

39988.4 

73.6347 

298731 . 1 

16494.4 

-41710. 1 

4.0371 

-199533.3 

2.2736 

4700 

9. 1483 

40902.9 

73.8313 

306104.4 

17408.9 

-41916.2 

3.9949 

-199687.9 

2.0718 

4800 

9.1547 

4 1818.0 

74.0240 

313497.2 

18324. 1 

-42122.8 

3.9542 

-199842.9 

1.8783 

4900 

9.1613 

42733.8 

74.2)28 

320909. 1 

19239.9 

-42329.9 

3.9149 

-199998.4 

1.6925 

5000 

9.1679 

43650.3 

74. 3980 

328339.7 

20156.3 

-42537.5 

3.8771 

-200154.3 

1.5140 

5 100 

9.1746 

44567.4 

74.5796 

335788.6 

21073.4 

-42745.5 

3.8405 

-200310.7 

1.3424 

5200 

9.1815 

45485.2 

74. 7578 

343255.5 

21991.2 

-42953.8 

3.8052 

-200467.5 

1.1773 

5300 

9. 1086 

46403. 7 

74.9328 

350740.1 

22909.7 

-43162.5 

3.7711 

-200624.8 

1.0183 

5400 

9. 1958 

47322.9 

75. 1046 

358242.0 

23829.0 

-43371.4 

3.7380 

-200782.6 

0.8650 

5500 

9.2033 

48242.9 

75.2734 

365760.9 

24748.9 

-43580.6 

3.7061 

-200940.8 

0.7172 

5600 

9.2110 

49163.6 

75.4393 

373296.5 

25669.6 

-43789.9 

3.6751 

-201099.5 

0.5746 

5700 

9.2190 

50085. 1 

75.6024 

380848.6 

26591 . 1 

-43999.3 

3.6450 

-201258.0 

0.4369 

5800 

9.2272 

51007.4 

75.7628 

388416.9 

27513.4 

-44208.8 

3.6158 

-201417.5 

0.3038 

5900 

9.2358 

5)930.6 

75.9206 

396001 . 1 

28436.6 

-44418.3 

3.5875 

-201577.4 

0.1751 

6000 

9.2447 

52854.6 

76.0759 

40360 1.0 

29360.6 

-44627.8 

3.5601 

-201737.8 

0.0506 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

Si, 1685° K. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES 


(209) SIO2 (gas)} molecular weight, 60.09 


T, 

°K 

r° 

cal/mole °K 

H T ~ H 0' 
cal/mole 

C° 

■V’ 

cal/mole °K 

cal/mole 

H h 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(AHf)f, 

cal/mole 

log 10 K f 

A Hf y 
cal/mole 

O 

lQ 

5 

c 


0 


0 

-84532.7 

-81688.9 


-31C626.2 


100 

7.4717 

7C5.0 

44. 8603 

3781.0 

-83827.7 

-81741.2 

179. 15 34 

-311631.3 

669.2973 

200 

9.3303 

1548. 3 

50.6305 

8577.8 

-82984.4 

-81875.4 

e9. 8196 

-312515.2 

328.3758 

298. 15 

10.6609 

2532.7 

54.6173 

13751.5 

-8200C .0 

-82CCC.O 

60. 3460 

-313113.3 

215.8609 

300 

10.6824 

2552.4 

54.6833 

13852.6 

-ei98C.3 

-82CC2. 1 

59.9773 

-313122.8 

214.4456 

400 

11.6956 

3673. 7 

57.9021 

19487. 1 

-80858.9 

-82099.6 

45.0348 

-313560.3 

157.3828 

500 

12.4465 

4882. 8 

60.5969 

25415.7 

-79649.9 

-8217C.6 

36.0602 

-313885.0 

123.1029 

600 

12.9932 

6156.2 

62.9172 

31594.1 

-78376.4 

-82225.4 

30. 0724 

-314131.6 

100.2287 

7C0 

13.3914 

7476. 5 

64.9516 

37989.6 

-77056.2 

-82273.6 

25.7927 

-314323.4 

83.8785 

800 

13.6849 

8831. 0 

66.7599 

44576.9 

-75701.6 

-82321.4 

22. 58 1C 

-314475.7 

71.6091 

900 

13.9C48 

1C211.0 

68.3850 

51335.5 

-74321.6 

-82372.6 

20.0817 

-314559.3 

62.0621 

1000 

14.0725 

1161C.2 

69.8591 

58248.8 

-72922.4 

-82425.5 

18.08C5 

— 3147C1.7 

54.4217 

1100 

14.2026 

13024. 3 

71.2067 

65303.1 

-71508.4 

-82493.4 

16.4427 

-314788.3 

48.1686 

1200 

14. 3C53 

14449. 9 

72.4471 

72486.6 

-70082.8 

-82565.6 

15.0763 

-314863.2 

42.9563 

1300 

14.3875 

15884. 7 

73.5955 

79789.4 

-68648 .C 

-82647. C 

13.5151 

-314529.6 

38.5450 

1400 

14,4543 

17326. 9 

74.6642 

872C3.0 

-67205.8 

-82737.6 

12.9261 

-314589.7 

34. 7630 

1500 

14.5091 

18775. 1 

75.6634 

94720.0 

-65757.6 

-82838.2 

12.0647 

-315045.6 

31.4848 

1600 

14.5546 

2C228. 4 

76.6013 

102333.7 

-64304.3 

-82945.4 

11.3059 

-315C58.6 

28.6158 

a 1 7 00 

14.5928 

21685. 8 

77.4848 

110038.4 

-62846.9 

-5509C.3 

10.6293 

-315149.9 

26.0839 

1800 

14.6252 

23146. 7 

78.3199 

117829.0 

-61385.9 

-55132.3 

9.55C1 

-3152C0. 5 

23.8330 

1900 

14.6528 

24610. 7 

79. 1114 

125700.9 

-599 22 .0 

-55177.1 

9.342C 

-31 525 C. 9 

21.8187 

2000 

14.6766 

26077.2 

79.8636 

133650.0 

-58455.5 

-55224.9 

8.7545 

-315301.6 

20.0055 

2100 

14.6971 

27545. 9 

80.5802 

141672.5 

-56986.8 

-55276. C 

8.2985 

-315353. 1 

18.3648 

2200 

14.7151 

29016. 5 

81.2643 

149764.9 

-55516.2 

-9533C.8 

7.84ei 

-3154C5.7 

16.8730 

2300 

14.7308 

30488. 8 

81.9188 

157924.3 

-54043.9 

-55389.4 

7.4362 

-315459.5 

15.5106 

2400 

14.7446 

31962.6 

82.5460 

166147.8 

-52570.1 

-95452.0 

7.0585 

-315514. 7 

14.2616 

2500 

14.7569 

33437.7 

83.1482 

174432.7 

-51095. C 

-55518.6 

6. 7107 

-315571.4 

13.1123 

2600 

14.7678 

34913. 9 

83.7272 

182776.7 

-49618.7 

-95589.3 

6.3894 

-315629.6 

12.0512 

2700 

14.7776 

36391.2 

84.2847 

191177.4 

-48141.5 

-95664.2 

6. 0917 

-315689.6 

11.0685 

2800 

I4.7e63 

37869.4 

84.8223 

199632.9 

-46663.3 

-55743.2 

5.8151 

-315751.2 

10.1559 

2900 

14.7942 

39348. 5 

85.3413 

208141 .3 

-45184.2 

-55826.4 

5.5573 

-315814.7 

9.3060 

3000 

14.8013 

40828. 2 

85.8429 

216700.6 

-43704.4 

-95913.6 

5.3165 

-315879.9 

8.5126 

3100 

14.8C78 

42308. 7 

86.3284 

225309.3 

-42224 . C 

-560C4.8 

5. 0510 

-315946.9 

7.7702 

3200 

14.8137 

43789. 8 

86.7986 

233965.8 

-40742.9 

— 961CC.0 

4.8794 

-316015.8 

7.0741 

3300 

14.8190 

45271.4 

87.2545 

242668.5 

-39261.3 

-96198.9 

4. 6804 

-316C86.6 

6.4200 

3400 

14.8239 

46753.6 

87.6970 

251416.2 

-37779 . 1 

-56301.6 

4.4525 

-316159.4 

5.8043 

3500 

14.82R4 

48236. 2 

88.1268 

260207.5 

-36296.5 

-9640 7.9 

4. 316C 

-316234.0 

5.2236 

36C0 

14.8325 

49719.2 

88.5446 

269041.2 

-34813.4 

-96517.7 

4.1487 

-316310.7 

4.6751 

3700 

14.8363 

5 1202. 7 

88.9510 

277916.1 

-33330. C 

— 9663 C . 9 

3. 5502 

-316389.4 

4.1560 

3800 

14.8398 

52686. 5 

89.3467 

286831.0 

-31846.2 

-96747.3 

3.8355 

-316470.1 

3.6642 

3900 

14.8431 

54170.6 

89.7322 

295785 . 1 

-30362. C 

-96866.8 

3.6972 

-316552.8 

3.1975 

4000 

14.8461 

55655. 1 

90.1081 

304777.2 

-28877.6 

-96989.4 

3.5614 

-316637.6 

2.7540 

4100 

14.8489 

57139. 9 

90.4747 

313806.4 

-27392.8 

-97114.5 

3.4321 

-316724.5 

2.3320 

4200 

14.8515 

58624. 9 

90.8325 

322871.8 

-25907.8 

-97243.1 

3.3087 

-316813.6 

1.9299 

4300 

14.8539 

60110. 1 

91.1820 

331972.6 

-24422.5 

-97374.0 

3 . 19 1C 

-3169C4. 7 

1.5465 

4400 

14.8561 

61595. 6 

91.5235 

341107.9 

-22937 .0 

-575C7.5 

3.0784 

-316997.9 

1. 1804 

4500 

14.8583 

63081.4 

91.8574 

350277 . 1 

-21451.3 

-57643.5 

2.9707 

-317C93.3 

0.8305 

4600 

14.8602 

64567. 3 

92. 1840 

359479.2 

-19965.4 

-97781.9 

2.8676 

-317190.9 

0.4957 

4 700 

14.8621 

66053.4 

92.5036 

368713.6 

-18479.3 

-97922.6 

2.7687 

-317290.6 

0.1750 

4800 

14.8638 

67539. 7 

92.8165 

377979.7 

-16993 .0 

— 58C65.5 

2.6737 

-317392.4 

-0.1324 

4900 

14.8655 

69026.2 

93. 1230 

387276.7 

-15506.5 

-982 1C . 5 

2. 5826 

-317496.4 

-0.4274 

5000 

14.8670 

705 12. 8 

93.4234 

396604.1 

-14019.9 

-58357.7 

2.4945 

-317602.6 

-0.7106 

5 100 

14.8684 

71999.6 

93.7178 

405961.2 

-12533.1 

-585C6.8 

2.41C5 

-317711.0 

-0.9829 

5200 

14.8698 

73486. 5 

94.0065 

415347.5 

— 11C46.2 

-98657.9 

2. 3293 

-317821.6 

- 1.2447 

5300 

14.8711 

74973. 5 

94.2898 

424762.3 

-9559 . 1 

-58810,9 

2.251C 

-317934.3 

-1.4968 

5400 

14.8723 

7646C. 7 

94.5678 

434205.2 

-8072. C 

-98965.8 

2.1755 

—3 1 £ 04 9 . 3 

-1.7396 

550C 

14.8735 

77948. 0 

94.8407 

443675.7 

-6584.7 

-59122.4 

2. 1026 

-318166.5 

-1.9737 

5600 

14.8746 

79435.4 

95. 1087 

453173.2 

-5097 .3 

-5928C.7 

2. 0322 

-318286.0 

-2. 1995 

5700 

14.8756 

8C922. 9 

95.3720 

462697.3 

-3609.8 

-5944C.8 

1.9642 

-3184C7. 1 

-2.4174 

5800 

14.8766 

82410.5 

95.6307 

472247.4 

-2122.2 

-99602.5 

1.8984 

-318531.0 

-2.6279 

5900 

14.8775 

83898. 2 

95.8850 

481823.3 

-634.5 

-99765.8 

1.8348 

-318657.2 

-2.8314 

6000 

14.8784 

e 53 86. 0 

96.1351 

491424.3 

853.3 

-5993C.7 

1.7731 

-318785.6 

-3.0282 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Si, 1685° K. 
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TABLE III. - Concluded. THERMODYNAMIC PROPERTIES 


(210) SIS (gaa)j molecular weight, 60.156 


T, 

°K 

C P> 

cal/mole °K 

h °t- h o* 

cal/mote 

S° 

* T > 

col/mole °K 

f~H° 0 ) , 
cal/mole 

H f . 

cal/mole 

Formation from assigned 
reference elements 

Formation from 
gaseous atoms 

(A H?)f, 
col/mole 

l°9 10 K f 

A Hf y 
cal/mole 

O 

to 

0 

c 


c 


0 

27C45.G 

2 d d 6 7 ♦ 7 


-148CCC.0 


ICC 

6. S6 18 

6S5.A 

A 5 . 5 7 A 6 

3862 . C 

277AC.A 

2/334.7 

-55.039 

-1A8A58.9 

319.5896 

2CC 

7.2226 

1AC 1. 3 

5C.A565 

E69C.C 

28446.3 

29366 . 3 

-22.9175 

— 1 48902 . 8 

157. 1749 

2SE . 15 

7 . 7 1 3 A 

21 3A.S 

53. A3A6 

13796.6 

2 9 17 9.9 

29 17 9. 9 

- 12. 3792 

-1A926C.9 

103.5546 

3CC 

7.7218 

2 1 A 9 . 2 

53 .A823 

13895.5 

29194.2 

29175.3 

-12.2475 

-1A9266.9 

102.8/99 

0 ACC 

e. 1 c 22 

29A 1.6 

55.7593 

19362.1 

29986.6 

28360.7 

-6.9682 

-149558.6 

75.6710 

5CC 

e . 3 5 3 s 

3765.3 

57 . 5963 

25C32. P 

3C61C.3 

2 769 7. £ 

-3. 90 1 

-149796.9 

59.3164 

600 

8.5199 

A6C9.6 

59.1351 

3071.5 

31654.5 

27112. C 

-1 . 903 6 

-149998.6 

48.3971 

7CC 

8.6230 

6 A£ 7 . 5 

6 C . A 5 7 5 

3 L £ 5 2 • 7 

32512.5 

2 6b 7 v • 6 

-0 . 5065 

-150175.1 

40.5878 

ecc 

8.7133 

633 5. 1 

61.615E 

A 29 5 7 . 5 

3338C . i 

26C72 . 1 

0.5212 

-150333.9 

34.7242 

see 

8 . 7 7 2 A 

72C9.5 

6 2 . 6 A 5 6 

A9171 .6 

34 2 5 4 • 5 

2 5 560:,. 1 

1. 3053 

-150479.9 

30. 159C 

10CC 

8.8175 

8C89. 1 

63 .5723 

5 5 A 8 3 • 2 

3513A.1 

2 604 1 . 7 

1.9199 

-150616. 7 

26.50 34 

1 ICC 

8.8531 

8972.7 

6 A . A 1 A 5 

61833.2 

360 7. 7 

24516.9 

2. 4123 

-15C746.8 

23.5098 

1200 

8 .88 18 

9859.5 

65 . 1E6C 

60 3 £3. 8 

3690A.5 

239 35. C 

2. 3139 

-150872.4 

21.0130 

1 20C 

8.9C57 

1 C 7 A 8 . 9 

65 .8979 

7A9 18. A 

37793.9 

23AA5 .6 

3. 1 A62 

-15C995.0 

18.8986 

L4CC 

8.9259 

116A0.5 

66.5587 

8 1 5 A 1 . 7 

38685.5 

22898.9 

3.4245 

-151116.0 

1 7.0848 

15CC 

8.SA35 

1253A.C 

67 . 1 7 5 i 

88223.7 

39579.0 

22344. 8 

3.6602 

-151236.6 

15.5116 

ieoc 

8.9589 

13A29. 1 

67.7528 

SA975.A 

ACA 7A . 1 

21783.1 

3.8611 

-1 51357.8 

14.1339 

a 17CC 

8 . S 7 2 7 

1 A 3 2 5 . 7 

68 . 29 6 A 

1C 1778. 1 

A 1 3 7 C . 7 

9 1 9 A . 9 

4.0202 

-151480.2 

12.9173 

18CC 

8.SE52 

15223.6 

68 . 8C96 

1C8633 .7 

42268.6 

8 709. 1 

4 . 0 8 A 2 

-151604.5 

11.8331 

190C 

8 .SS66 

16122.7 

6S .2957 

115539.1 

A3 167 .7 

8224.6 

A. 1383 

-151731.2 

10.8659 

2CCC 

9.CC72 

17022.9 

6S.757A 

122A92.0 

A A C 6 7 . 9 

7 7 A 1 . C 

A . 1 8 A3 

-151860. 7 

9.9929 

2 ICC 

S.C17 1 

1 792A. 1 

7C . 1972 

129AS9.9 

A A 9 69 . 1 

7268.5 

A. 2233 

-151993.2 

9.2024 

22CC 

9 . C 2 £ 5 

18826. 3 

7C .6168 

13653C.8 

A 5 £ 7 1 . 3 

6 7 7 7 . C 

4.2565 

-152129.0 

8.4831 

23CC 

9.C35A 

19729. A 

71,0183 

1A36 12. 7 

A677A. A 

6296. A 

4.28A8 

-152268.1 

7.8258 

24CC 

9.CA3S 

20633. A 

71 .AC3C 

15C733.9 

A 76 7 8 . A 

5816.6 

4.3088 

-152410.6 

7.2227 

25C0 

9. C52C 

21538.2 

71 .772A 

15/892.8 

A 8 5 83 . 2 

53 3 7.7 

4. 3291 

-152556.4 

6.6673 

2 6 C C 

9 . C 5 S 9 

22AA3.8 

72.1276 

165C87.9 

49483.8 



-152705.5 

6.1541 

2 7 C C 

9 . C £ 75 

23350.1 

72 .A696 

172317.8 

5C395. 1 



-152857.8 

5.6785 

28CC 

9. C75C 

2A257 . 3 

72 . 7995 

179581. A 

513C2.3 



-153013.2 

5.2364 

2SCC 

9.C822 

25 165. 1 

OO 

186877. A 

522 1C . 1 



-153171.4 

4.8244 

3CCC 

9.C8S3 

26C73.7 

73. A261 

19A2CA. 7 

53118.7 



-153332.4 

4.4394 

3 ICC 

S. CS63 

26983.0 

73 .72A3 

2C1562. 2 

5AC28 .0 



-153495.9 

4.0789 

32CC 

9. 1C 32 

27893. C 

7A .0132 

2C89A9.2 

54S3R .0 



-153,661 .8 

3.7406 

33CC 

9. UCC 

288C3 .6 

7 A . 29 3 A 

2 16364. 6 

55348.6 



-153829.9 

3.4224 

3 ACC 

9.1168 

29715 .C 

7A.5655 

223807.6 

5676C.C 



-153999^9 

3. 1226 

35CC 

9.1236 

30627. C 

7 A • 8 2 9 6 

231277. A 

57672.0 



-154171.7 

2. 8397 

36 CC 

S . 13CA 

31539. 7 

75.0869 

238773.3 

58584 . 1 



-154345. 1 

2.572 1 

37CC 

S . 1 272 

32A53.1 

75.3372 

2A629A.6 

59 A 9 8 . 0 



-154519.9 

2.3187 

39 C C 

S . 1 A A 1 

33367. 1 

75.58 1C 

253EAC.6 

£0412. 1 



-154695.8 

2.0784 

3 SCC 

9.1511 

3 A 2 8 1 .9 

75.8186 

261 A 1C. 6 

61326.9 



-1 54872.8 

1.8502 

ACC C 

9.1582 

35197.3 

7 6 . 0 50 A 

26SC04.1 

62242.3 



-155C5C. 7 

1.6331 

A 1 CC 

9.1655 

36113.5 

76.2766 

27662C.5 

£3 1 5 £ . 5 



-155229.2 

1.4264 

A2CC 

9. 1 73C 

37C30.A 

76. A975 

284259.2 

6 AC 7 5 . A 



-155408.2 

1 .2293 

A 3 C C 

S. 1 ece 

379A8. 1 

76.7135 

291919.8 

6 499 3 . 1 



-155587.6 

1.0411 

A A C C 

S.168S 

38866.6 

76 .92A6 

29960 l . 7 

65911.6 



-155767.2 

C.8613 

A5CC 

9.1972 

39785.9 

77. 1312 

3C73CA.6 

fcfce3C. 9 



-155946.8 

0.6893 

A6CC 

S .2C6C 

AC7C6 . 1 

77.3335 

315C27.8 

67751.0 



-156126.3 

0.5245 

A7CC 

9.2152. 

A 1 6 2 7 . 1 

77.5315 

322771.1 

68672.1 



-156305.6 

0 . 3666 

A 8 C C 

9 . 2 2 A 8 

A 2 5 A 9 . 1 

77.7257 

33C534.0 

69594.1 



-156484.6 

0.2151 

ASCC 

9.225C 

A 3 A 7 2 . 1 

77.916C 

338316.1 

7C517.1 



-156663. 1 

0.0696 

5CCC 

9 . 2 A 5 7 

A A 39 6 . 1 

78 . 1C26 

3 46117. 1 

71441.1 



-15684 1.0 

-G .0702 

51CC 

9.2570 

A 5 32 1.3 

78.285E 

353936.5 

72366.2 



-157018.3 

-0.2047 

52CC 

9.2£es 

A 62 A 7 . 5 

78. A657 

36 177 A. 2 

73292.5 



-157194.7 

-0.3341 

5 3 C C 

9.2C16 

A 7 1 7 5 . 1 

7 e . 6 A 2 A 

369629.6 

7 42 2 C. 1 



-157370. 3 

-0.4589 

5 ACC 

9 . 2 S A 9 

A81C3.9 

78.816C 

3 7 7 5 C 2 . 5 

76148.9 



-157544.9 

-0.5791 

55CC 

9.3C89 

A903A . 1 

73.9867 

385392.7 

76079 . 1 



-157718.5 

-0.6951 

56CC 

9.3238 

49965.7 

79 . 15A5 

393299.8 

7 70 1C. 7 



-157891.0 

-0.8071 

57CC 

9 . 3 3 9 A 

5C898.9 

7S.3197 

A01223.5 

7 7943.8 



-158061.7 

-0.9152 

5ECC 

9.3559 

51833.6 

79.A823 

ACS163.6 

7E878. 6 



-158231.6 

-1.0198 

5 SC C 

9.3733 

52 7 7 C . 1 

79.6A2A 

A 1 7 1 1 9 . 9 

790 5.1 



-1584CC.2 

-1.1209 

6CCC 

9 .3S 15 

537C8. 3 

7S.BC01 

A25C92.C 

80753.3 



-158567.3 

-1.2187 


°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
S, 388.357° K and of SI, 1685° K. 



TABLE IV. - HEATS OF FORMATION 


Substance 

Phase 

Formation from assigned 
reference elements 

Formation from gaseous 
atoms 

References 

( AH 298. 15 ) f ' 
kcal/mole 

K) f ' 

kcal/mole 

| AH 298 . 15 > 
kcal/mole 

AHg, 

kcal/mole 

Al 

Gas 

a 77. 42 

76.8576 

0 

0 

290 

Al 

Crystal 

a 0 

0 

-77.4200 

-76.8576 

— 

A1 2 

Gas 

116.8998 

116.7152 

-37.9402 

a -37 

159 

A1C1 

Gas 

a ~ll . 58 

-11.6208 

-117.9506 

-117.0267 

291 

AlClg 

Gas 

a -140. 42 

-139. 9543 

-304.6919 

-302.4571 

4(6/30/61) 

AlF 

Gas 

a -61 . 4 

-61.3791 

-157.6782 

-156.5917 

292 

aif 3 

Gas 

a -283. 6 

-282.6165 

-417.5945 

-414.5391 

293 

A!F 3 

a 

a -356.3 

-354.8264 

-490.2945 

-486.7490 

292 

A1H 

Gas 

61.5547 

61.5860 

-67.9631 

a -66 . 9 

32 

AlO 

Gas 

20.8160 

20.8441 

-116.1606 

a -115 

44 

ai 2 o 

Gas 

-32.6738 

-32.0983 

-247.0704 

a -244 . 8 

44 

ai 2 o 2 

Gas 

-94.6400 

-93.3118 

-368.5933 

a -365 

44 

Al 2°3 

Crystal 

a -400.4 

-397.4999 

-733.9099 

-728.1746 

294 

A1001 

Gas 

-92.0727 

-91.7751 

a -258 

-256.1676 

(b) 

AlOF 

Gas 

a ~139 . 2 

-138.7509 

-295.0348 

-292. 9500 

295 

Ar 

Gas 

a o 

0 

0 

0 

— 

B 

Gas 

a 135 

133.7807 

0 

0 

296 

B 

Amorphous 

a . 4 

.3783 

-134.6000 

-133.4024 

50 

B 

Crystal 

a o 

0 

-135.0000 

-133.7807 

— 

B 2 

Gas 

205.0716 

203.5615 

-64.9284 

a -64 

297 

BC1 

Gas 

45.0587 

44.3291 

-118.8919 

a -118 

32 

bci 2 

Gas 

-19.5413 

-19.9225 

-212.4426 

a -210. 8 

(b) 

Bd 3 

Gas 

a -97 . 11 

-96.8899 

-318.9619 

-316.3158 

298 

BF 

Gas 

-43.1327 

-43.8643 

-196.9909 

a -196 

32 

bf 2 

Gas 

-134.9516 

-135.1093 

-307.6679 

a -305 . 6 

(b) 

BF 3 

Gas 

a -270. 1 

-269.4277 

-461.6745 

-458.2734 

158 

BFC1 

Gas 

-77.2596 

-77.5159 

-260.0684 

a -258 . 2 

(b) 

BH 

Gas 

116.9702 

116.2091 

-70.1275 

a -69 . 2 

32 

bh 3 

Gas 

a 18 

18.9065 

-273.2932 

-269.7595 

299 

BN 

Gas 

154.8084 

154.0602 

-93.2162 

a -92 . 3 

32 

BN 

Crystal 

a -60. 29 

-59. 6031 

-308.3146 

-305.9634 

52 

BO 

Gas 

5.7441 

a 5 

-188.8125 

-187.7673 

296 

bo 2 

Gas 

a -84.6 

-84.6478 

-338.7133 

-336.4015 

b 54 

B 2°2 

Gas 

-111.3981 

a -lll . 7 

-500.5114 

-497.2345 

300 

B 2°3 

Gas 

a -202 

-201.6479 

-650.6699 

-646.1690 

301 

B 2°3 

Glass 

a -300. 98 


-749.6499 


— 

B 2°3 

Crystal 

a -305 . 34 

-303.8628 

-754.0099 

-748.3838 

302 

BOCl 

Gas 

-88.0291 

-88.0843 

-311.5364 

a -309 . 4 

(b) 

(B0C1) 3 

Gas 

a -396. 7 

-394.9672 

-1067.2218 

-1058.9142 

(b) 


a Value either assigned, taken directly from the original reference, or derived as 
discussed in appendix C. 

b See appendix C. 
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TABLE IV. - Continued. HEATS OF FORMATION 


Substance 

Phase 

Formation from assigned 
reference elements 

Formation from gaseous 
atoms 



( AH 298.15) f J 

kcal/mole 

K) f - 

kcal/mole 

^298. 15' 
kcal/mole 

AHg, 

kcal/mole 

BOF 

Gas 

a -144 

-143.9660 

-357.4148 

-355.0882 

301 

(B0F) 3 

Gas 

a - 567 . 8 

-565.8927 

-1208.0444 

-1199.2595 

335 

BS 

Gas 

82.4240 

81.6842 

-119.0168 

a -118 

32 

Be 

Gas 

a 77. 9 

76.8874 

0 

0 

51 

Be 

Crystal 

a 0 

0 

-77.9000 

-76.8874 

— 

BeCl 

Gas 

a 

-7 

-7.5524 

-113.8506 

-112.9883 

b 303 

BeCl 0 

Gas 

a -84 

-83.9380 

-219.8013 

-217.9223 

b 63, 64 

BeF 

Gas 

a -49 . 6 

-50.1586 

-146.3582 

-145.4010 

00 

BeF 2 

Gas 

a -191 . 2 

-190.8666 

-306.8163 

-304.4641 

336 

BeFCl 

Gas 

a -134 

-133.7733 

-259.7088 

-257.5642 

00 

BeH 

Gas 

78.1020 

77.5158 

-51.8957 

a -51 

16 

BeO 

Gas 

30.4445 

29.8740 

-107.0122 

a -106 

71 

BeO 

Crystal 

a -143. 1 

-142.2847 

-280.5567 

-278.1587 

305 

(Be0) 2 

Gas 

a -104 . 5 

-104.3538 

-379.4133 

-376.1017 

b 71 

(BeO) 5 

Gas 

a -255 . 3 

-253.8171 

-667.6699 

-661.4390 

b 71 

(Be0) 4 

Gas 

a -380. 4 

-378.1601 

-930.2266 

-921.6560 

b 71 

Be(0H) 2 

Gas 

a -156 . 7 

-154.5048 

-457 . 9088 

-452.6221 

b 72 

C 

Gas 

171.3009 

169.9898 

0 

0 

b 73 

C 

Graphite 

a 0 

0 

-171.3009 

-169. 9898 

— 

c 2 

Gas 

200.0258 

a 198 

-142.5759 

-141.9796 

306 

C, 

Gas 

189.6653 

a 188. 1 

-324.2374 

-321.8695 

306 

CC1 

Gas 

122.4050 

121.5082 

-77.8465 

a -77 . 03 

307 

cci 4 

Gas 

a -25 .5 

-24.9808 

-312.6034 

-309.1642 

50 

CF 4 

Gas 

74.6954 

73.8308 

-115.4636 

a -114. 514 

175 

CF p 

Gas 

a -30 

-30.1046 

-239.0172 

-236.8044 

b 82 

CF, 

Gas 

a -119 . 5 

-118.7361 

-347.3754 

-343.7909 

308 

c/ 

Gas 

a -217 . 2 

-215.7790 

-463.9336 

-459.1888 

C 309 

CH 

Gas 

142.3847 

141.5882 

-81.0139 

a -80. 03 

32 

CH ? 

Gas 

68.9504 

69.1407 

-206.5460 

-204.1059 

b 85 

ch 3 

Gas 

33.4908 

34.2892 

-294.1033 

-290.5858 

b 85 

oh" 

Gas 

a -17 .889 

-15.9824 

-397.5809 

-392.4858 

50 

c 2 h 2 

Gas 

a 54 . 194 

54.3270 

-392.6033 

-388.9094 

50 

c 2 H 4 

Gas 

a 12 - 496 

14.5204 

-538.4968 

-531.9728 

50 

CH 

Gas 

96.3547 

95.5693 

-187.9708 

a -187 

32 

C 2 K 2 

Gas 

a 73 . 840 

73.3876 

-494.8110 

-491.7510 

b 87 

CO 

Gas 

a -26 . 4157 

-27.1997 

-257.2732 

-256.1760 

50 

0 

0 

ro 

Gas 

a -94 . 0518 

-93. 9641 

-384.4660 

-381.9269 

50 


a Value either assigned, taken directly from the original reference, or derived as 
discussed in appendix C. 
b See appendix C. 

Corrected by information received directly from Constantine A. Neugebauer. 
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TABLE IV. - Continued. HEATS OP FORMATION 


Substance 

Phase 

Formation from assigned 
reference elements 

Formation from gaseous 
atoms 

References 

(^298 . is) 

keal/mole 

( 4H o)f' 

kcal/mole 

^298. 15* 
kcal/mole 

AHg, 

kcal/mole 


coci 2 

Gas 

a -53 . 3 

-52.8962 

-342.0588 

-338.9693 

50 

cof 2 

Gas 

a -150. 4 

-149.6593 

-418.9739 

-415.3456 

(to) 

C0FC1 

Gas 

a -101 . 85 

-101.2550 

-380.5163 

-377.1347 

(b) 

COS 

Gas 

a -32. 8 

-32.8306 

-330.0983 

-327.7104 

50 

CP 

Gas 

86.5204 

85.9708 

-159.9605 

a -159 

16 

CS 

Gas 

54.6697 

53.8932 

-183.0719 

a -182 

310 

cs 2 

Gas 

a 27. 980 

27.7900 

-276.2025 

-274.0067 

311 

Cl 

Gas 

28.9506 

a 28 . 5484 

0 

0 

32 

Cl 2 

Gas 

a 0 

0 

-57.9013 

-57.0968 

-- 

C1CN 

Gas 

a 31. 641 

31.4779 

-281.6351 

-279.6398 

b 50, 89 

ClF 

Gas 

-13.4524 

-13.4301 

-61.2612 

a -60. 3335 

32 

C1F 3 

Gas 

a -38. 7380 

-37.7388 

-124.2631 

-121.3522 

b 90 

CIO 

Gas 

24.2065 

24.2249 

-64.3007 

a -63 . 31 

179 

i C10 2 

Gas 

a 25 

25.5910 

-123.0639 

-120.9305 

312 

o 

C\J 

rH 

O 

Gas 

a 18 . 1 

18.6127 

-99.3579 

-97.4706 

312 

F 

Gas 

18.8582 

a 18 . 355 

0 

0 

313 

F 2 

Gas 

a 0 

0 

-37.7163 

-36.7101 

— 

H 

Gas 

52.0977 

a 51 . 6284 

0 

0 

314 

H 2 

Gas 

a 0 

0 

-104.1955 

-103.2568 


hbo 2 

Gas 

-135.7240 

a -134. 9 

-441.9351 

-438.2822 

315 

H 3 B0 3 

Gas 

a -238 . 4 

-235.4733 

-708.3632 

-701.0989 

b 91, 92 

(hbo 2 ) 3 

Gas 

-542.1945 

a -537 . 5 

-1460.8276 

-1447.6465 

315 

HCN 

Gas 

31.1895 

31.2814 

-305.2337 

-302.9163 

b 93 

HCO 

Gas 

-3.2241 

-3.3110 

-286.1794 

-283.9157 

b 94 

HC1 

Gas 

a -22 . 063 

-22.0193 

-103.1114 

-102.1961 

50 

HF 

Gas 

a -64. 8 

-64.7886 

-135.7559 

-134.7720 

b 95, 96 

h 2 o 

Gas 

a -57. 7979 

-57.1035 

-221.5501 

-219.3468 

50 

HS 

Gas 

36.2377 

36.1318 

-82.3009 

a -81 . 4 

316 

h 2 s 

Gas 

a -4 . 820 

-4.1220 

-175.4563 

-173.2823 

317 

He 

Gas 

a o 

0 

0 

0 

— 

LI 

Gas 

38.4251 

a 38 . 05 

0 

0 

128 

Li 

Crystal 

a 0 

0 

-38.4251 

-38.0500 

— 

Li 2 

Gas 

50.4396 

50. 3400 

-26.4105 

a -25 . 76 

128 

LiCl 

Gas 

a -47 . 8 

-47.7630 

-115.1757 

-114.3614 

318 

Li Cl 

Crystal 

a -97 . 7 

-97.7207 

-165.0757 

-164.3191 

50 

(LiCl) 2 

Gas 

a -144 . 8 

-144.0955 

-279.5514 

-277.2923 

318 

LiF 

Gas 

a -79 . 8 

-79.7483 

-137.0832 

-136.1533 

318 


Value either assigned, taken directly from the original reference, or derived as 
discussed in appendix C. 

b See appendix C. 
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TABLE IV. - Continued. HEATS OF FORMATION 


Substance 

Phase 

Formation from assigned 
reference elements 

Formation from gaseous 
atoms 

References 


(^298. 15 ) f> 
kcal/mole 

K) f ’ 

kcal/mole 

^298. 15' 
kcal/mole 

AHg, 

kcal/mole 

LiF 

Crystal 

a -146.3 

-145.6833 

-203.5832 

-202.0883 

50 

(LiF) 2 

Gas 

a -220. 9 

-219.9632 

-335.4664 

-332.7732 

318 

(LiF) j 

Ga3 

a -345 . 3 

-342.9722 

-517.1497 

-512.1872 

3 

LiH 

Gas 

33.6204 

33.6624 

-56.9024 

a -56 . 016 

— - 

LiO 

Gas 

13.9877 

14.0365 

-83.9940 

a -83 

106 

LigO 

Gas 

-35.5425 

-34.7825 

-171.9492 

-169.8690 

b 106 

LIgO 

Crystal 

a -142.4 

-140.8824 

-278.8067 

-275.9689 

50 

Li OH 

Gas 

a -57 . 2 

-56.4466 

-207.2795 

-205.1115 

b 110 

Li OH 

Crystal 

a -116 . 45 

-115.0662 

-266.5294 

-263.7311 

50 

(Li OH) g 

Gas 

a -177 . 5 

-174.6321 

-477.6589 

-471.9619 

b 110 

Mg 

Gas 

a 35 . 6 

35.3090 

0 

0 

51 

Mg 

Crystal 

a 0 

0 

-35.6000 

-35.3090 

— 

MgCl 

OrclS 

1.5079 

1.5574 

-63.0427 

a -62 . 3 

32 

MgClg 

Gas 

a -100. 8 

-100.3903 

-194.3013 

-192.7961 

296 

MgF 

Gas 

-20.2374 

-20.1360 

-74.6956 

a -73 . 8 

32 

MgFg 

Gas 

a -178 . 1 

-177.3239 

-251.4163 

-249.3429 

318 

MgFg 

Crystal 

a ~263 . 5 

-262.5721 

-336.8163 

-334.5911 

50 

MgFCl 

Gas 

a -139 . 45 

-138.8116 

-222.8588 

-221.0241 

(b) 

MgH 

Gas 

40.7102 

40.8374 

-46.9875 

a -46 . 1 

32 

MgO 

Gas 

4.1970 

4.2956 

-90.9596 

a -90 

319 

MgO 

Crystal 

a -143.7 

-142.7391 

-238.8566 

-237.0346 

320 

MgOH 

Gas 

-12.2185 

-11.4360 

-159.4729 

-157.3600 

b 120 

MgS 

Gas 

34.2774 

34.3125 

-67 . 7634 

a -66 . 9 

16 

N 

Gas 

113.0246 

a 112 .5795 

0 

0 

32 

N 2 

Gas 

a o 

0 

-226.0492 

-225.1590 

— 

NF 

Gas 

65.9439 

65.9345 

-65.9389 

a -65 

(b) 

NFg 

Gas 

a 9 

9.6180 

-141.7409 

-139.6715 

b 121, 122 

nf 3 

Gas 

a -29 . 7 

-28.3267 

-199.2991 

-195.9712 

321 

NgFg 

Gas 

a 19. 4 

20.6591 

-244.3655 

-241.2099 

322 

NH 

Gas 

78.9195 

78.9079 

-86.2029 

a -85.3 

32 

NH, 

Gas 

a -ll . 04 

-9.3667 

-280. 3579 

-276.8314 

50 

NO 

Gas 

a 21 . 6 

21.4765 

-150.9812 

-150.0895 

50 

NOg 

Gas 

8.0075 

8.6812 

-224.1304 

-221.8713 

b 124 

NgO 

Gas 

a 19 . 49 

20.3100 

-266.1159 

-263.8355 

50 

N 2°4 

Gas 

2.3488 

4.6525 

-461.9270 

-456.4526 

b 124 

NS 

Gas 

63.6392 

63.4829 

-115.8262 

a -115 

32 

Na 

Gas 

25.5969 

a 25 . 6499 

0 

0 

b 125 


a Value either assigned, taken directly from the original reference, or derived as 
discussed in appendix C. 
b See appendix C. 




305 


TABLE IV. - Continued. HEATS OP FORMATION 


Substance 

Phase 

Formation from assigned 
reference elements 

Formation from gaseous 
atoms 

References 

(^298. is) f ' 
kcal/mole 

K) f - 

kcal/mole 

^298. 15' 
kcal/mole 

AHg, 

kcal/mole 

Na 

Crystal 

a 0 

0 

-25.5969 

-25.6499 

— 

Na 2 

Gas 

33.8763 

34.4598 

-17.3174 

a - 16 . 84 

125 

NaCl 

Gas 

a -43 . 5 

-43.1670 

-98.0475 

-97.3653 

50 

(NaCl) 2 

Gas 

-136.6912 

-135.8379 

-245.7861 

-244.2345 

b 129 

NaF 

G&s 

a - 70 . 6 

-70.2197 

-115.0550 

-114.2246 

b 131, 132, 133 

(NaF) 2 

Gas 

-199.3992 

-198.3218 

-288.3093 

-286.3316 

b 129 

NaH 

Gas 

29.5388 

29.9983 

-48.1558 

a - 47 . 28 

32 

NaO 

Gas 

13.2231 

13.6364 

-71.9304 

a -71 

323 

NaOH 

Gas 

P 

1 

cn 

01 

03 

-54.8271 

-193.0913 

-191.0919 

b 135 

(NaOH) 2 

Gas 

-166.7872 

-163.8329 

-441.2897 

-436.3625 

b 136 

Ne 

Gas 

a 0 

0 

0 

0 

— 

0 

Gas 

59.5566 

a 58 . 9865 

0 

0 

193 

°2 

Gas 

a 0 

0 

-119.1133 

-117.9730 

— 

OH 

Gas 

9.3125 

9.2549 

-102.3419 

a - 101 . 36 

324 

P 

Gas 

a 75 . 18 

74.9810 

0 

0 

50 

P 

Crystal III 

a 0 

0 

-75.1800 

-74.9810 

— 

P 2 

Gas 

33.4457 

33.8821 

-116.9143 

a -116 . 08 

32 

P 4 

Gas 

a 14. 04 

15.7913 

-286.6800 

-284.1329 

325 

Pd 3 

Gas 

a -71 . 62 

-70.8642 

-233.6519 

-231.4904 

b 50, 138 

PF 3 3 

Gas 

-222.3084 

-220. 9539 

-354.0629 

a -351 

b 139 

PH 

Gas 

50.2825 

50.5094 

-76.9952 

a -76 . 1 

— 

ph 3 

Gas 

a l . 75 

3.6452 

-229.7233 

-226.2210 

b 50, 140 

PN 

Gas 

23.3220 

23.5606 

-164.8826 

a - 164 

326 

PO 

Gas 

-6.1067 

-6.0324 

-140.8434 

a -140 

327 

PS 

Gas 

10.8465 

10.8845 

-130.7743 

a -130 

195 

S 

Gas 

66.4408 

65.9034 

0 

0 

b 141 

S 

Crystal II 

a 0 

0 

-66.4408 

-65.9034 

— 

S 2 

Gas 

a 30. 84 

30.8068 

-102.0416 

-101 

317 

SCI 

Gas 

a 32 

31.9432 

-63.3914 

-62.5086 

(b) 

SC1 2 

Gas 

a -5 . 15 

-4.8763 

-129.4921 

-127.8766 

b 144 

s p ci 9 

Gas 

a -4 . 75 

-4.3917 

-195.5329 

-193.2953 

b 50 

SF 

Gas 

a 7 . 284 

7.2752 

-78.0150 

-76.9833 

(b) 

SF 

Gas 

a -51 . 87 

-51.2997 

-156.0271 

-153.9131 

(b) 


Gas 

a -170. 2 

-168.4117 

-312.0735 

-307.7351 

(b) 

SFg 

Gas 

a -288 . 5 

-285.1739 

-468.0898 

-461.2074 

328 

^2 F 2 

Gas 

-54.5320 

-53.6634 

a -225 . 13 

-222.1803 

b 50, 6, 147 

SO 

Gas 

1.3112 

1.3149 

-124.6862 

a -123 .575 

198 


a Value either assigned, taken directly from the original reference, or derived as 
discussed in appendix C. 

b See appendix C. 
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TABLE IV. - Concluded. HEATS OF FORMATION 


Substance 

Phase 

Formation from assigned 
reference elements 

Formation from gaseous 
atoms 

References 

(^298 . ls)-^ 
kcal/mole 

K)r 

kcal/mole 

attO 

^298.15' 

kcal/mole 

AH°, 

kcal/mole 

so 2 

Gas 

a -70. 947 

-70.3398 

-256.5011 

-254.2162 

317 

S0 3 

Gas 

a -94. 47 

-93.1000 

-339.5807 

-335.9630 

317 

S0C1 

Gas 

a -24 . 5 

-24.0397 

-179.4481 

-177.4781 

(b) 

soci 2 

Gas 

a - 50. 37 

-49.6435 

-234.2687 

-231.6303 

b 50, 149 

SOF 

Gas 

a -29 . 9 

-29.3089 

-174.7556 

-172.5538 

b 151 

sof 2 

Gas 

a -97 . 11 

-95.9084 

-260.8238 

-257.5083 

( b ) 

s° 2 p 2 

Gas 

a -205 

-202.9859 

-428.2704 

-423.5724 

151 

Si 

Gas 

a 112 

110.9643 

0 

0 

6 

Si 

Crystal 

a 0 

0 

-112.0000 

-110.9643 

— 

si 2 

Gas 

147.6061 

146.9285 

-76.3939 

a -75 

262 

S1 3 

Gas 

158.5323 

157.8928 

-177.4677 

a -175 

262 

SiCl 

Gas 

47.7098 

47.2127 

-93.2409 

a -92 . 3 

16 

SiCl 2 

Gas 

a -37 . 2 

-37.2249 

-207.1013 

-205.2860 

b 155 

SiCl 4 

Gas 

a -151 . 8 

-151.2894 

-379.6025 

-376.4472 

329 

SIF 

Gas 

4.7565 

4.3193 

-126.1016 

a -125 

200 

sif 2 

Gas 

a -125 . 5 

-125.2513 

-275.2163 

-272.9255 

(b) 

SiF 4 

Gas 

a -386.02 

-384.6910 

-573.4527 

-569.0752 

158 

SiH 

Gas 

89.4269 

89.0227 

-74.6708 

a -73 . 57 

330 

SiH 4 

Gas 

a 7.8 

10.0977 

-312.5910 

-307.3801 

331 

SiN 

Gas 

119.8258 

119.5438 

-105.1988 

a -104 

32 

SiO 

Gas 

a - 21 . 411 

-21.6876 

-192.9676 

-191.6384 

332 

Si0 2 

Gas 

a -82 

-81.6889 

-313.1133 

-310.6262 

b 158 

SiS 

Gas 

29.1799 

28.8677 

-149.2609 

a -148 

32 


a Value either assigned, taken directly from the original reference, or derived as 
discussed in appendix C. 
b See appendix C. 
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TABLE V. - TEMPERATURE COEFFICIENTS FOR THERMODYNAMIC FUNCTIONS 


Substance 

Temperature interval 
of tabulated data, °K 








First tempera- 
ture interval, °K 

a l 

Oo 

a 3 

Q/i 

Oc 



a 7 


Second tempera- 
ture interval, °K 



H 

5 

u 6 



ALl(G) 

1COO. 5GCC. 

300.00 

2.5378209E CO 

5CC0.CC 

— 6.09907C8E-05 

3.933 5 798 E— 08 

-1. 1 5598 3,1 E- 1 1 

1. 2920262 E— 15 

3.8209-820E 

04 

5.3500915E 

00 

300. 1C CO. 

2 . 83 52 368E CO 

— 1.5134 C12E-C3 

2. 7183744 E-06 

-2 • 2060285E-09 

6. 7171701 E-13 

3.8160129E 

04 

3. 9723901E 

00 

ALUD 

1000. 5CC0. 

932. OC 

3 .5224 379 5 00 

50C0.0C 

-0. 

- 0 . 

-0. 

- 0 . 

1 . 6666163E 

02 

-1.551 0280E 

01 

3C0. 1CCC. 

3.5224379E CO 

-0. 

-0. 

-0. 

-0- 

1.6666163E 

02 

-1.5510280E 

01 

AL1 (C) 

1CC0. 5CC0. 

3C0 . 1CCC. 

300. OC 

0 . 

2.4875519E CO 

932. OC 

0. 

1.4639947E-03 

0. 

9.325C989E— 08 

0. 

— 1.26872 30 E— 10 

0. 

5. 8175564 E- 14 

0 . 

-8. 0730728E 

02 

0. 

-1 . 1203623E 

01 

A L 2 ( G ) 

1000. 5GCC. 

30 C . OC 

4.4549828E CO 

5CC0.C0 
1 .R373759E-04 

-1 .9862610E-08 

3. 5811583 E— 12 

—2 .37343986-16 

5 . 7473463E 

04 

1 . 6865048E 

00 

300. 1CC0. 

3.8932024E 00 

2. 8553193E-03 

— 4. 9419969 E— 06 

4 . 09 5 2728E-09 

-1.2795968E-12 

5. 757311 3E 

04 

4. 3125746E 

00 

AL1CLKC) 
10CO. 5CC0 . 

300. OC 

4.34620516 CO 

50CO.CO 
2. 417415 7E-04 

—7 . 3077159 E— 08 

1 . 19412106-11 

- 1 . 209 1 97 7E- 1 6 

-7. 1686093E 

03 

2.4928314E 

00 

300. 1CC0. 

3. 1753092E 00 

5. 514852 7E— 03 

-9.28 2 88 34 1— 06 

7.2879275E-09 

-2 . 1735175E-12 

-6.9503178E 

03 

8.0284057E 

00 

AL 1CL3 ( G ) 
1000. 5CCC. 

300.00 

9.4129367E CO 

50CC.OC 
6 . 68 54 GO 8E — 04 

— 2.9486243E-07 

5.7343108E-1 1 

-4. 1001364E-15 

-7 . 3642563E 

04 

—1 • 6496710E 

01 

300. 1000. 

4.9829524E 00 

2.016176 IE— 02 

-3.3766128E-05 

2 . 62 1 773 7E-08 

-7.75647016-12 

-7.2791727E 

04 

4.5649076E 

00 

AL 1 F 1 ( G ) 

1000. 5000. 

300.00 

4.1 34C908E 00 

5CC0.0C 
4 . 5422 7 38E-04 

— 1.7790036 E- 07 

3. 4225395E-1 1 

— 2.4257838E-15 

—3. 2222100E 

04 

2.0063721E 

00 

300. 1CC0. 

2.7071847E 00 

5.6 30047 3E — 0 3 

-7.4106944E-06 

4.60 13384E— 09 

-1 .0856593E-12 

-3. 1897305E 

04 

9.052104LE 

00 

AL 1 F 3 { G } 

1000. 5GGC . 

300.00 

8.51180726 00 

5000.00 
1 .66G3868E-03 

-7 .2156854E-07 

1 . 38 7444 5 E— 10 

-9 . 8310091E-15 

— 1 . 4559940E 

05 

-1 .6541272E 

01 

300. 1CCC. 

2. 8213823E 00 

2 . 2989814E-02 

— 3.2057084E-05 

2 . 1351024E— 08 

— 5.5255999E— 12 

-1.4432844E 

05 

1.141 3303E 

01 

AL 1F3 {a ) 

1000. 5000. 

300. 1 COO . 

300.00 

0. 

5.71C6439E CO 

727.00 

0 . 

7 . 267 9 37 5E-0 3 

0. 

2 . 7508380E-05 

0 . 

— 5.9904159E— 08 

0 . 

3 . 5673299E- 1 1 

0 . 

-1.8 144313E 

05 

0 . 

-2 . 7566668E 

01 

A L IF 3 ( [3 ) 

1000. 5000. 

727.00 

1.0532089E 01 

1500.00 

1.5C96163E-C3 

- 0 . 

- 0 . 

- 0 . 

— 1 . 8256292E 

05 

-5 . 2956950E 

01 

300. 1CC0. 

1.0532C89E 01 

1 .5096163E-03 

-0. 

- 0 . 

- 0 . 

-1 . 8256292E 

05 

— 5 . 2956950E 

01 

AL1H1 (G ) 

1000. 5C00 . 

300.00 

3.3C9306CE 00 

5000.00 
1.338 7993E-03 

— 5.3089117E-07 

1.0029871E— 10 

-7.0313409E-15 

2.9877940E 

04 

3.2332524E 

00 

300. 1000. 

3. 791 1536E 00 

-2.9142C64E-03 

9. 181C306E-06 

— 8.5995438E— 09 

2. 7520485 E- 12 

2 . 9908433E 

04 

1.5 1 19898E 

00 
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ALIOKG) 


300. OC 

5000.00 


1000. 

5000. 

3 . 9 A 6 2 A 7 0 E 00 

6.82355 71E-0A 

-2.89A2852E-07 

3C0. 

1CC0. 

2.8420587C 00 

3.7688103E— 03 

-3.0275652E-06 

AL201 (G ) 


300 . 00 

5000. CC 


1000. 

5000. 

5.8 158 31 3E 00 

1 .319A785F-03 

-5 . 76365A 1 E-07 

300. 

1C00. 

2.9262049E 00 

1 .0A2A973F-02 

- 1 . 1 117078E-05 

AL 202 { C > 


300. OC 

5000. 00 


1000. 

5000. 

7.6955L47E GO 

2. 5 7 7203 2E -03 

-1 . 12A8999E-06 

3CC . 

1000. 

1 . A4 79539F CO 

2 .25867286-02 

-2 .A689278E-05 

A L 20 3 ( L ) 


2318. GC 

5000.00 


10C0. 

5000. 

1. 7612190 E 01 

— 0 . 

-0. 

3C0 . 

1000. 

-0 . 

-c. 

-0. 

AL 20 3 ( C ) 


300.00 

2318. OC 


1000. 

5000. 

1.A383238E 01 

-1 .436S353E-C3 

3.171CA2 7E-06 

300. 

1000. 

-A. 262256 OE OC 

7.A9151AAE — 02 

— 1.2 173507 E—OA 

AL 10 1 CL 1 (C) 

300.00 

50C0.CC 


1000. 

5000. 

6.7736887E CO 

B.09058A6E-0A 

-3.511255CE-07 

300. 

1000. 

3.90A1917E CC 

1. 1735658E-02 

-1 .666AA72E-05 

AL101F1 (G) 

300. OC 

50CO.0C 


1000. 

5 C 0 0 . 

6.A76053AE 00 

1 . 1A61219E-03 

-5 .0065889E-07 

300. 

1000. 

3. 1376150E CO 

1.32031 B2E-02 

-1 . 7A7A732E-05 

AR 1 (G ) 


300.00 

5CC0.00 


1000. 

5000. 

2.5000000E 00 

-0. 

-0 . 

3C0 . 

1 CO 0 . 

2.5000000E CC 

-0. 

-0. 

B 1 ( G ) 


3C0.00 

5000. CO 


1000. 

5000. 

2.5039A62F 00 

—9. 217553 3E-06 

7 . 93A5A93E-09 

300. 

1000. 

2. 5 0105139 CO 

8.6A05380E-06 

-A.C871525E— 08 

HI (L ) 


2379.00 

50C0.CC 


1CC0. 

5000. 

3.77A0AO6E 00 

-0. 

-0. 

3C0 . 

1000. 

-0. 

-c. 

-0. 

B1 (AMORPHOUS) 

300.00 

2379. CC 


1000. 

5CCC. 

9. 989505 AC- 01 

3. 32594CAE — 03 

— 1 .591Q031E-06 

300. 

1CCC. 

-1.912 809 IE OC 

1.8526A76E-C2 

-3. 135U35E-05 

Bl (L ) 


2313.00 

5000. CO 


1000. 

5000. 

3.77A0AC6L- 00 

-0 . 

-0. 

300. 

1CCC. 

-0 . 

-0 . 

-0 . 

Bl (C) 


300. OC 

2313.00 


1000. 

5 0 C C . 

2.AC29899E-C1 

4. 66568496-03 

- 2 .36611391-06 

3C0. 

1CCC. 

-2 . 5 9 7 7 fc 1 9 F 00 

2 . 1 99 70C3E-C2 

-3. 79980096—05 

B 2 ( G ) 


300 .00 

5000.00 


1CC0. 

5 0 0 0. 

3 . 9 C 0 8 1 8 3 r CO 

7 . 139507AE-0A 

-2.852A157E-07 

30 0. 

1CCC. 

3.00086080 00 

2 .40237896-03 

8 .535A8A8E-C8 


5.67A8512E-1 1 

-3.8281270E-15 

9. 189801 IE 

03 

3. 388813AE 

00 

5.958622AE-10 

2. 1292372E-13 

9. A853AAAE 

03 

9.06A996AE 

00 

1 . 1 1513A9E-10 

-7.9516522E-15 

-1 .8A207A2E 

OA 

-2.9A38A78E 

00 

5 . 25A3A85E— 09 

-8.219A2A8E-13 

-1. 7689203L 

OA 

1. 1698695E 

01 

2 . 17392 A1E- 10 

-1 . 5A82209E-1A 

— 5.0A18A29E 

OA 

-1.3A6A856E 

01 

1 . 1 8 5 8 8 6 6 E - 0 8 

-1 .8545A27E-12 

-A. 886339AE 

OA 

1.8043701E 

01 

-0. 

-0 . 

-1.9851986E 

05 

-9.5677512E 

01 

-0. 

-0. 

-0. 


-0. 


-1 .30339A0E-09 

1. 8825192 E- 13 

-2 • 065358 IE 

05 

-7 . 7AA0233E 

01 

9 . AO A2A5AE-0 8 

-2. 7 957937E-11 

-2 .026381 IE 

05 

1.2714287E 

01 

6.7A3677AF-11 

— A.7736052E-15 

-A. 8523370E 

OA 

-8. AA95AA2E 

00 

1 . 1270356E-08 

-2 . 95 1 A 50 3E— 12 

-A. 789G785E 

OA 

5.60A67AAE 

00 

9. 6820072E— 1 1 

-6.8992213E— 15 

-7 . 2203078E 

OA 

-8.5098885E 

00 

1 . 1C6629AE— 08 

-2.7209235E-12 

-7.1A3A709E 

OA 

8.0032161E 

00 

-0. 

-0. 

— 7.A537500E 

02 

A. 366 1076E 

00 

-0. 

-0. 

-7. A537500E 

02 

A. 366 1076E 

00 

-2 . 939 A60 1 E-12 

3.9A86A28F-16 

6.7186310E 

OA 

A. 1775560E 

00 

5. A272336E-11 

-2.297A091E-1A 

6.7186915E 

OA 

A. 1908697E 

00 

-0. 

-0. 

2 . 5 120023E 

02 

-2. 17280A0E 

01 

-0. 

-0. 

-0. 


-0. 


3. 5398969E-1 0 

-2. 8892C92E-1A 

-2.8773326E 

02 

-5.9614118E 

00 

2. 5767910 E-08 

-7.971A613E-12 

1.78835A0E 

02 

7.3A61752E 

00 

-o. 

-0. 

2. 5120023E 

02 

-2. 1728033E 

01 

-0. 

-0. 

-0. 


-0. 


5.1301C73 C -1G 

-3.A151968E-1A 

-2.0A87A0AE 

02 

-1.85202A7E 

00 

3. 13AA91 IE-08 

-9.727A190E-12 

7. 5503780E 

01 

1.0383250E 

01 

5.A269C35F-1 l 

-3. 776086AE-15 

1. 019135 AE 

05 

1 . 6395086E 

00 

-2.2921A30C-09 

1. 1835695E-1? 

1.02 19A89E 

05 

6.A677697E 

00 


03 

O 

to 



TABLE V. - Continued.. TEMPERATURE COEFFICIENTS FOR THERMODYNAMIC FUNCTIONS 


Substance 

Temperature interval 
of tabulated data, °K 








First tempera- 
ture interval, °K 

a i 

°2 

a 3 

°4 

a 5 

a c 


a 7 


Second tempera- 
ture interval, °K 


b 


f 


BICL1 (G) 
1000. 

5000. 

30 C . 00 

4.0994262E 00 

50CO.CC 
4. 935555 5E— 04 

-1 .9365628E-07 

3 . 71904 12E—1 1 

-2. 6324228E-15 

2. 1353757E 

04 

1 . 9544924E 

00 

300. 

1CCC. 

2.723C058E 00 

5.246955 3E — 03 

-6 .421 1035E— 06 

3 . 6495608E-09 

— 7.6453540E-13 

2 . 1678582E 

04 

8.8091 444E 

00 

B 1CL2 ( G ) 
1000. 

5GCC. 

300.00 

6.3175519E 00 

50 CO . 0 0 
7 .6570693E — 04 

-3.3464808E-07 

6 . 4693840E- 1 1 

-4.6067968E-15 

-1. 1879325E 

04 

— 3.6013064E 

00 

300. 

1CCC. 

3 . 5692809E 00 

1. 1 330490E — 02 

-1.6318855E-05 

1. 1240241E-08 

-3 . 01246 19E— 12 

— 1 • 1277693E 

04 

9. 8371772E 

00 

B 1CL 3 ( G ) 
1000. 

5000. 

300.00 

8 .6202460 E 00 

5000.00 
1.558 846 5E -03 

— 6.8620129E-07 

1 . 3355931E— 10 

— 9.5694464E— 15 

-5. 1759400E 

04 

— 1.529G531E 

01 

300. 

1000. 

3.1217850E 00 

2.2849076E-02 

- 3.3214510E— 05 

2 • 3 162470E-08 

-6.3018435E-12 

-5 . 056 1958E 

04 

1 . 1562869E 

01 

B1F1 ( G) 
1000. 

5000. 

300. 00 

3 • 5585053E 00 

5000.00 
1 .0551137E-03 

-4.3508964E-07 

8 . 2845435E— 1 1 

-5.8355714E— 15 

—2 . 2886263E 

04 

3. 3553494E 

00 

300. 

1000. 

3 .5594253E 00 

-1 .6326178E-C3 

7 .6465246E-06 

—8. 1601832 E— 09 

2.8423919E-12 

— 2 . 2 746077E 

04 

4.0315384E 

00 

B1F2EG) 

1000. 

5GCC. 

300.00 

5.4C46659E CO 

5DCC.00 
1.7572 642E-03 

-7.6159899E-07 

1.467 1548E-10 

-1.0436172E-14 

-6.9780545E 

04 

-2 . 0060292E 

00 

300. 

1CCC. 

3.C815261E 00 

7.9748360E-03 

-6. 0853438 E— 06 

1 .2077530E-09 

3. 5803949E-13 

-6 .91 30364E 

04 

1.0041536E 

01 

B 1 F3 ( G ) 
1000. 

5000. 

300.00 

6.9778523E CO 

5000.00 
3.3 156406E-03 

-1 .4309933E-06 

2 . 745 75 36E — 1 0 

-1 .9460308E— 14 

- 1 . 3849423E 

05 

-1.0973744E 

01 

300. 

1000. 

2.0993361E 00 

1 . 77 8 3707E— 02 

— 1.7120667E-05 

7.3761 153E— 09 

-1.0208768E-12 

-1.3719496E 

05 

1 . 3985796E 

01 

B 1 F1CL1 1 G > 
1000. 5000. 

300.00 

5 . 9496496E 00 

5000.00 
1. 17286C4E-03 

-5. 12286786-07 

9.9161367E— 11 

-7.0757069E-15 

—4. 0864641E 

04 

-2.6271113E 

00 

300. 

1000. 

3. 18463760 CO 

1 .0539I99E-02 

-1 .2658578E— 05 

7. 1786186E-09 

-1 .5415693E-12 

-4.0197001E 

04 

1. 1203525E 

01 

BlHl(G) 

1000. 

5000. 

300.00 

2. 8597 90 4E 00 

50C0.C0 
1. 643193 3E-C3 

-6. 1830266E-07 

1.1121117E— 10 

-7.5164316E-15 

5.796 L852E 

04 

3. 9604710E 

00 

300. 

ICOO. 

3.7145066E CO 

-1 .5094260E-C3 

3.1 834925E-06 

-1 .4384070E-09 

3.81 19703E— 14 

5 . 7794368E 

04 

- 1 . 8746893E- 

01 

B 1H3 ( G ) 
1000. 

5000. 

300.00 

1.9521642E 00 

5000.00 
7 . 47992 88E—C 3 

— 2. 8865884 E— 06 

5 . 1202655E— 10 

— 3.4264809E— 14 

8.1 8 98866E 

03 

9.4388441E 

00 

300. 

1000 . 

4 . 09Q4762E 00 

-1.5638310E-03 

1.031 8767E— 05 

—7. 4637290 E- 09 

1.6415834E-12 

7 . 8304387E 

03 

-6. 5 138592E- 

01 

B1N1 (G) 
1000. 

5000. 

300.00 

3.454 7687E 00 

5CC0.00 
1 . 1 52 201 IE-0 3 

— 4.6977453E-07 

8.7952949E-11 

-6.0348455E— 15 

7 . 6753730E 

04 

5.3583872E 

00 

300. 

1 GGO . 

3.682S073E 00 

-2.3595167E-C3 

8.6251544 E— 06 

— 8. 6044776 E— 09 

2.8750476E-12 

7 . 6846699E 

04 

4.9239217E 

00 

81N1 tC) 
1000. 

5CC0. 

300.00 

2.2288903E 00 

50C0.00 
5.19276 14E— 0 3 

-2. 5919529 E- 06 

5 . 4548085E— 10 

-4. 1202103E-14 

-3. 1458256E 

04 

-1.2850304E 

01 

300. 

1000. 

-1 . 2199412 E 00 

1.617 892 7E— 02 

-1.5538057E-05 

6.555 1550E-09 

-6 . 42 10653E-13 

-3.0569377E 

04 

4. 6072666E 

00 
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B 1C 1 { G ) 


300.00 

5CC0.00 


1000. 

5GGC . 

3.1207177E CO 

1.4 48481 3E -03 

-5. 8963218 E— 07 

300. 

1CC0. 

3. 8635 9 56 E 00 

-3.05419C6E-03 

8.16995476-06 

B 102(G) 


300.00 

50C0.CG 


1CC0. 

5000. 

5.75 32094E 00 

1 .9335753E-03 

-8 . 390 5 343 E- 07 

300. 

1000. 

2 . 3856258E 00 

1.2 156260E-02 

-1 .2240322 E- 05 

B2C21G) 


300.00 

5OCC.0C 


1COO. 

50C0 . 

6.9393322E GO 

3.6986884E-03 

-1 .54063875-06 

300. 

1C00. 

3. 1271057E 00 

1.9233773E— 02 

-2.81645755-05 

B203 (G) 


300.00 

5000. OC 


1000. 

5CCC. 

8.293C9B6E 00 

4.932 397 3E-0 3 

-2 .06914965-06 

300. 

1CC0. 

2 . 72 1 2 89 7E 00 

2.6 177455E-02 

— 3.5822750E— 05 

B203 ( L ) 


560.00 

50C0.0C 


1000. 

5CC0 . 

1.5322605F 01 

-0. 

-0. 

300. 

1CC0. 

1.5322605E 01 

-0. 

-0. 

B2C3 (GLASS) 

300.00 

560.00 


1000. 

5000. 

C . 

0. 

0. 

300. 

1CC0. 

- 1 . 0 8 9 7404 E 02 

8 . 8392 164E-0 1 

-2.23186385-03 

B203 ( L) 


723.15 

5000.00 


1000. 

5000. 

1. 532260 5E 01 

-0. 

-0. 

300. 

1CCC. 

1 . 5322605F 01 

-o. 

-0. 

B203 l C ) 


300.00 

723.15 


1000. 

5C00 . 

0. 

0. 

0 . 

300. 

1000. 

5. 2817200 E— 01 

2 . 8264694E— 02 

-1 .2102028E-05 

B1C1CL1 (G) 

300. OC 

50C0.CC 


1000. 

5000 . 

5 . 5074947E 00 

2.07 17555E-03 

-8.6290401E-Q7 

300. 

1000. 

2.581C318E 00 

1 .42425575-02 

—2.1 572670E-05 

B3C3CL3 (G ) 

300.00 

5000.00 


1000. 

5000. 

1.7161500E 01 

8 . 6462 194E— 03 

— 3 . 744C 38 1 E-06 

300. 

1GC0. 

3.544580CE 00 

4 . 9260495E— 02 

-4.79885085-05 

B1C1FHC) 

300.00 

5000.00 


1000. 

50-00. 

5. 0193965 E CO 

2.570 1 56 3E-C 3 

-1.07036415-06 

300. 

1 C C 0 . 

2.2381286E CO 

1 . 2908428E— 02 

-1.68520675-05 

B3C3F3I G ) 

300.00 

5000.00 


1000. 

5CCC . 

1 . 6244890E 01 

9.6560681E-C3 

-4.18367565-06 

300. 

1000. 

3.277 8566 E CC 

4. 410510 5E -02 

-3. 3195356E-05 

B1S1 (G) 


300.00 

5000.00 


1000. 

5000. 

3.606101CE 00 

1.215 9 30 75 -03 

-6.5083423E-07 

300. 

1CC0. 

3.2144716F 00 

7.2379466E-04 

3.3674428 E— 06 

BE 1 { G ) 


300.00 

50C0.C0 


1000. 

5000 . 

2.3978915E CO 

2.0449278E-04 

-1 .29060235-07 

300. 

1CC0. 

2.4945010E CO 

4. 138621 35-05 

-1.078151 3E-07 


1 .0728721E-10 

-6. 80222225-15 

1 . 87350 10E 

03 

6 . 2204384E 

00 

-6.953 1605E— 09 

2 . 05 34538 E— 12 

1 . 8147577E 

03 

3.0473539E 

00 

1 . 6 1 572 1 9E— 1 0 

-1. 1480061E-14 

-4. 460428 IE 

04 

-6.2167726E 

00 

5 . 5275384E-09 

-8. 3127880 E— 13 

-4.3725148E 

04 

1.0939915E 

01 

2.8B45158E-10 

-2.00822555-14 

-5.8483724E 

04 

-1.1896431E 

01 

2. 20941985-08 

-6. 92475 4 9 E— 12 

-5 . 7634897E 

04 

6.6719641E 

00 

3. 89666155-10 

-2. 7260455E-14 

- 1 . 046452 5E 

05 

— i. 5663101E 

01 

2 . 6253899E-08 

-7.811 1472E-12 

- 1 . 0335405E 

05 

1.1781893E 

01 

-0. 

-0. 

-1.5740265E 

05 

-8. 1447383E 

01 

-0. 

-0. 

- 1 . 5740265E 

05 

—8. 1447383E 

01 

0. 

0. 

0. 


0. 


1 .9763fc27E-06 

-1.S168600E— 10 

- 1 . 423352 3E 

05 

4. 4882736E 

02 

-0. 

-0. 

-1 . 5740265E 

05 

—8. 1447383E 

01 

-0. 

-0. 

-1.57402655 

05 

-8. 1447383E 

01 

0. 

0. 

0 . 


0 . 


-1.56952685-08 

1. 5223977 E-ll 

-1.54929466 

05 

— 4.2995594E 

00 

1.61458535-10 

-1. 1230792E-14 

—4. 6 163190E 

04 

— 3 . 9202287E 

00 

1 . 67C8359E— 08 

-5.0927059E-12 

-4 . 55 39303E 

04 

1 . 0233876E 

01 

7. 19954825-10 

—5. 1101860E— 14 

-2.06085615 

05 

-5. 8463484E 

01 

2. 08525295-08 

-2.9365617E-12 

-2. 0248372E 

05 

1.11 1 7335E 

01 

2.00586985-10 

-1 .3984380E-14 

-7.42267105 

04 

-2.7432969E 

00 

1. 1728396E-08 

-3. 3170968E-12 

-7. 3575341E 

04 

1. 1004774E 

01 

8.05171595-10 

-5.7203293E-14 

-2 . 920 1708E 

05 

-5.6132537E 

01 

6. 1588479E-09 

2.11 87989E- 1 2 

-2. 8837763E 

05 

1 . 1 168800E 

01 

1 . 58571 85E-10 

-1.2398068E-14 

4.0284043E 

04 

4.9502415E 

00 

—4. 952G034E-09 

1 . 9636666E-12 

4. 0464745E 

04 

7.3480286E 

00 

2.741 3253E — 1 1 

-7.7685397E-16 

3.849C518E 

04 

2 . 6893508E 

00 

1 .16617835-10 

-4.4729455E-14 

3. 8454870E 

04 

2.1557333E 

00 
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TABLE V. 


Continued. TEMPERATURE COEFFICIENTS FOR THERMODYNAMIC FUNCTIONS 


Substance 

Temperature interval 
of tabulated data, °K 

First tempera- 
ture interval, °K 

a l 

a 2 

a 3 

a 4 

a 5 

a 6 

a? 

Second tempera- 
ture interval, °K 

BE 1 ( L ) 

1560.00 

5000. CO 








1000. 5000. 

3.623C790E 00 

-0. 

-0. 

-0. 

-0. 

9. 324396 IE 

01 

-1 . 951 3842E 

01 

300. 1CCC. 

-0. 

-0. 

-0. 

-0. 

-0. 

-0. 


-0. 


BEl(C) 

300.00 

1560. OC 








1000. 5000. 

2.2493924E 00 

8.6588699E-04 

2 . 8228190E-07 

-1 .5884374E-10 

3.4167030E-14 

-7 . 7 36575 IE 

02 

- 1 . 2092996E 

01 

300. 1000. 

— 8.4742341 E— 0 1 

1.54201 37E-02 

— 2.5303249E-05 

1.9730606E-08 

— 5.7271889E-12 

-2.4554819E 

02 

2 . 3480857E 

00 

8E1CLKG) 

300. CC 

5000.00 








1000. 5CCC . 

4.0946670 E< 00 

4 . 97 74987E-04 

-1 .9342C09E-07 

3. 5887167 E- 11 

— 2.3436435E-15 

-4.8399966E 

03 

2.4706388E 

00 

300. 1000. 

2.6853 147E 00 

5 . 5285666E-03 

—7 . 16077 1 1 E-06 

4.45 74707E-09 

-1 . 078041 3E- L2 

-4 . 5138589E 

03 

9.4540210E 

00 

BE1CL2 ( G > 

300.00 

5000. CC 








1000. 5C0C . 

6. 4623181 E 00 

1 . 1667456E-03 

-5.1 16562 IE-07 

9. 9275091 E -11 

-7 . 0940267E— 15 

-4.4428475E 

04 

-8.4562968E 

00 

300. 1COO. 

2.5053847E 00 

1 .6578593E-C2 

— 2.4237814E-05 

1.7042856E-08 

-4.6794338E-12 

-4 .35701756 

04 

l . 0848686E 

01 

BE IF 1 ( G ) 

300.00 

5000. CO 








1000. 50CO. 

3.7C82887F 00 

8. 95886 6 7E — 04 

— 3. 628 1525 E- 07 

6.8014430E-1 1 

-4.6743957E— 15 

-2 . 61 87436E 

04 

3. 158551 3E 

00 

300. 1000. 

3.2558872E 00 

4 . CO 24 74 8E-04 

3.71 546586—06 

— 4.9094124E-09 

1. 8425131 E- 12 

-2 . 597 1722E 

04 

5.9374745E 

00 

BE1F2 (G) 

300. OC 

5000.00 








1000. 5000. 

5.389S902E 00 

2.3237275E-03 

-1 .0049366E-06 

1 . 9 304C05E- 10 

-1 .3690090E-14 

-9. 8191642E 

04 

— 5 . 6574726E 

00 

300. 1CGC. 

1 .3999229 E CO 

1 .4541094E-02 

-1. 4679717 E- 05 

6.5502111 E— 09 

— 9 . 2338052E- 1 3 

-9. 7159351E 

04 

1.4633324E 

01 

BE1F1CLKC ) 

300.00 

50C0.0C 








1000. 5000 . 

5. 9541 94 IE CC 

1 .7171621E-03 

-7.4713050E-07 

1 .4417413E-10 

- 1 . 026 1 544 E-14 

-6.9509701E 

04 

-6 . 5790623E 

00 

300. 1 GOO . 

1.6825843E CO 

1.7163736E-02 

-2.2759416E-05 

1 . 4722006E-08 

-3 . 7507750E-12 

-6. 8520306E 

04 

1.4563591E 

01 

8EIH1XG) 

300.00 

5000.00 








1000. 5000 . 

3. 0213 50 IE OC 

1 . 5644647E-03 

— 6.086C459E— 07 

1 . 1244383E— 10 

-7.7556899E-15 

3.8324190E 

04 

3. 5833704E 

00 

300. 1000. 

3.819C803E 00 

-2.5429071E-03 

6.4585046E-06 

-4.9247853E-09 

1 .2720065E-12 

3 . 82 2 7798E 

04 

5.7989205E 

-03 

BE1C1 (G ) 

300.00 

50C0.CC 








1CC0. 5000. 

4.1807162E 00 

— 2.4834712E — 04 

3 . 5022984E-07 

-5. 5095477F-1 1 

1 .6058349E-15 

1. 3916785 E 

04 

-3 . 6730129E 

-01 

300. 1CC0. 

3.6652 305E GO 

— 2.2914847E — 03 

8. 7253562E-06 

-8.9055942E-09 

3 . 03560286- 1 2 

1 . 42 6 79 56E 

04 

3. 2407899E 

00 

BE1CKL > 

2843.00 

50C0.CG 








1C00. 5000. 

7.548C812F CO 

-0. 

-0. 

-0. 

- 0 . 

-6. 8880567E 

04 

-4. 2635803E 

01 

300. 1CC0. 

-0. 

-0. 

-0. 

-0. 

-0. 

-0. 


-0. 


BE 1C 1 ( C ) 

300.00 

2843. OC 








1000. 5 COG. 

4 . 7 6 fc 4 9 8 6 L CO 

1.O445156E-03 

1 .01624086-08 

—4. 8917086 E- 12 

7 . 69 41323 E— 16 

—7 . 3803983E 

04 

-2.651 9949E 

01 

300. 1000. 

~ 1 . 7862022 L' 00 

2. 2794850E-02 

-2.531C386E-05 

1 . 1567546E-08 

-1.44 87543 E- 12 

-7. 2289472E 

04 

6.159 3446E 

00 
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BE2C2 ( G ) 30C.0C 50C0.CC 


10C0. 

300. 

5000. 

1000. 

7.2656515E CO 
2.2982095E 00 

3 . 0436593E-03 
1.6953025C-02 

-1 .3278244E-C6 
-1 .42660726-05 

BE 3C 3 { G ) 
1000. 
300. 

50CC . 
1CCC. 

300.00 

1. 0222629 F 01 
-1 .36C3821E 00 

50C0.0C 
6.4242786E-03 
4 . 0799 95 3E — 02 

— 2.7986060E— 06 
-3 .89540266-05 

BE4C4 ( G ) 
1000. 
300. 

5CC0 . 
1CC0. 

300.00 

1.42C2648E 01 
-2.4858102F 00 

50C0.0C 
8.660249 IE-03 
6. 0230479 E— 02 

-3. 7657523 E— 06 
-6 . 2223024 E— 05 

BE1C2H2(G) 
1000. 5000. 

300. 1CC0. 

300.00 

4.2208179E CO 
2.4543474E CO 

50CC.C0 
8 . 4240535E-0 3 
7.494C014E-03 

-3. 2176763 E-06 
9.6269834E-C6 

C1IG) 

1000. 

300. 

5000. 

1CC0. 

300.00 

2.5794996E CC 
2.54C8928E CC 

50CO.CC 

-1.4364657E-C4 

-2.2109736E-04 

7 . 2256145 E-08 
4 . 7363607E-07 

Cl (GRAPHITE) 
1000. 5000. 

300 . 1 GOG . 

300.00 

1.3632519E OC 
-7. 1244164E-C1 

4000.00 
1 .856 04 8 8E — 0 3 
7 . 340 6462 E-03 

-7.6675262E-07 
-5.526 1839E— C6 

C2 (G) 
1000. 
300. 

5000. 

1C0C. 

300.00 

4.0454C28F 00 
7.5C89036E 00 

50CC.0C 
1 .6972698E-04 
-1 .064 7103E-02 

1 .5858551 E-07 
1 .0075659E-05 

C 3 ( G ) 
1000. 
300. 

5000. 

1C0C. 

30C.0C 

4.7124744E CO 
2.6325874E 00 

50C0.0C 
2.902652 IE— C 3 
9.4185729E-03 

-1 .2142448E-06 
-9.5932409E— 06 

C1CLKG) 

1000. 

300. 

5CC0 . 
1000. 

300.00 

4.1C3C458E GO 
3. 1527 80 IE 00 

50C0.CC 
4. 864537 6E- 04 
3. 1064390E-C3 

-1 .9445336E-07 
—2 .361 3980E-06 

C 1CL4 ( G ) 
1000. 
300. 

5000. 

1000. 

300.00 

1.15C617CE 01 
3.3645211E CO 

50CO.CO 
1.7129154E-03 
3 . 5 599740E — 02 

—7 . 6324114 E— 07 
-5.6167723E-05 

C1FHG) 

1000. 

300. 

5000. 

1CCC. 

300.00 

3 . 664C409E 00 
3.5867220E CO 

5000.00 
9 . 5 84 8955E-04 
— 1.538C3 5 8E — C 3 

— 3.9586490E-07 
7 . 7687077E-06 

C1F21G) 

1000. 

300. 

5000 . 
1000. 

300.00 

5.0065632E CO 
3. 0767297 E 00 

50C0.0C 
2.2465 12 IE-03 
5 . 1 81 7707E-03 

-9.3662620E-07 
1 .4246 166 E-06 

C 1 F 3 ( G ) 
1000. 
300. 

5000 . 
1 G 0 0 . 

300.00 

6.8635124E 00 
1.3053779E 00 

50CO.OO 
3.459 1758E-C3 
1 .9188677E-C2 

-1 .4966167E-06 
-1 . 6596245E-05 

C1F41G) 

1000. 

300. 

5G00 . 
1C00. 

300. CC 

9.0219456E 00 
4. 26035800-01 

50C0.00 
4.8141 869E — 0 3 
3 . 2 3 1 6 566E-02 

-1 .9233018E-C6 
-3.5029545E-05 


2. 5695786 E- 10 

— 1.8339204E— 14 

-5. 525281 IE 

04 

-1 .2939644E 

01 

3 . 8 33824 7 E-09 

4. 0111 86 2 E- 13 

-5 . 390541 IE 

04 

1 . 2636834E 

01 

5.4071499E-10 

-3.8530851E-14 

- 1 . 3260649E 

05 

-2.9645351E 

01 

1.5142 1 94E-08 

-1 . 2762531E-12 

-1.29561 34E 

05 

2.95L8469E 

01 

7 . 26 1 1 208 E- 1 0 

-5. 1637712E-14 

-1.97 14700E 

05 

-5.0375427E 

01 

2.84616 3 5E-0 8 

-4. 2 1 16622E-12 

- 1 . 9285977E 

05 

3. 4357588E 

01 

5. 68 53551 E- 10 

-3. 8013086E— 14 

-8 . 0770285E 

04 

-3.3544744E- 

-01 

-1.5767C75E-08 

6. 1494642E-1? 

-7 . 997 3934E 

04 

1 . 02729 5 5E 

01 

-7.4166784E-12 

1 . 3706331E-17 

8 . 5425551 E 

04 

4.321 3724E 

00 

-4. 5292348 E- 10 

1 .60198246-13 

8 . 5448430E 

04 

4.5732760E 

00 

1 , 5 1 043 1 1 E-10 

-1.1389399E-14 

—6 . 49672 14E 

02 

-7V9890326E 

GO 

1.51 39967E-09 

-2. 38 1 5506E-14 

-6. 8053340E 

01 

2 . 7932569E 

00 

-5.5265835E-1 1 

4. 8591982 E- 15 

9.9609724E 

04 

1 . 2813032E 

00 

-8.6214489E-10 

— 1. 7520064 E-i? 

9 . 8802 04 It 

04 

— 1 . 6077243E 

01 

2 . 284 7047 E-l 0 

-1 . 5986400E-14 

9. 3752700E 

04 

-2 . 5304385E 

00 

5 . 579 552 5F-09 

-1. 4241068 E- 12 

9.4311478E 

04 

8.0788261E 

00 

3. 754971 IE— 1 1 

-2.6635339E-15 

6. 0282548E 

04 

3. 3 185081E 

00 

2.0995338E-10 

3.22 15796E-13 

6.0537070E 

04 

8 . 207 5245E 

00 

1 . 5007068E-10 

-1 .0844894E-14 

-1.6652707E 

04 

-2 . 9550475E 

01 

4 . 1 7422 84E-08 

-1 . 1943756E-11 

-1.4997782E 

04 

9.6246173E 

00 

7.6 138251 E-l 1 

— 5 .4116 39 IE — 15 

3. 6376130E 

04 

4.2853585E 

00 

— 8. 6182187 E— 09 

3 . 0982 1 82E— 1 2 

3.65330516 

04 

5. 3559095E 

00 

1.7927463E-10 

- 1 . 268 1 222E-14 

- 1 . 6900027E 

04 

-8.6252537E- 

-01 

-5.9330440E-09 

2 . 732971 2 E- 1 2 

-1.6245954E 

04 

9. 7034388E 

00 

2 . 8747657E-10 

-2 . 038221 3E-14 

—6 . 2742191 E 

04 

- 1 . 011047 l E 

01 

5 . 0328097E-09 

1 .6254684E-13 

-6. 123851 7E 

04 

1 . 8476564E 

01 

3. 7153520E— 10 

-2.6475250E-14 

-1. 1274889E 

05 

-2 . 262 7487E 

01 

1 .78748276-08 

-3.3299949E-12 

-1. 1058388E 

05 

2.0793144E 

01 
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TABLE V. - Continued. TEMPERATURE COEFFICIENTS FOR THERMODYNAMIC FUNCTIONS 


Substance 

Temperature interval 
of tabulated data, °K 

First tempera- 
ture interval, °K 

Second tempera- 
ture interval, °K 

a l 

a 2 

a 3 

a 4 

a 5 

a 6 

a? 


Clhl (C) 

1000. 

5CCC. 

300. 

1CCC, 

C1H2 (G) 

1000. 

5CCC. 

300. 

1CCC. 

C 1 H3 ( G ) 

1000. 

5 GCO . 

300. 

1000. 

C 1H4 ( G ) 

1000. 

5 CCC . 

300. 

1000. 

C2H2 ( G) 

1000. 

5000. 

300. 

1000. 

C2H4 I G) 

1000. 

5000. 

300. 

1CC0. 

C IN 1 ( G ) 

1000. 

5GCC. 

300. 

looc. 

C 2N2 t G ) 

1000. 

5000. 

300. 

1G00. 

ClCl(G) 

1000. 

5CC0 . 

300. 

ICOO. 

C 1 C 2 { G J 

1000. 

5000. 

300. 

1CC0. 


C1C1CL2IG) 
1000. 5000. 

300. 1CCC. 


3 0 C . 0 0 

1.96052590 00 
3.54451B8C 00 

300.00 

2. 2296977 E 00 
3. 5512 64 9E 00 

300. OC 

2.8C27662E OC 
3.3995052E 00 

300.00 

1. 1795744 E CO 
4.2497678E 00 

300. OC 

4.4965644E 00 
7.90323400-01 

300.00 

3.5C23516E CO 
1 . 12G2436F 00 

300.00 

3.6C22629E 00 
3.8528145E CO 

300.00 

6 . 5C24264E 00 
3. 4026925 E- 00 

300.00 

2. 951151 9E 00 
3.7871 332E 00 

300.00 

4.4125266E 00 
2. 1701000 E 00 

300.00 

7. 681848 5E CO 
2.4834310E 00 


5000. CO 
3.3122166E-03 
8. 794817 7E— 05 

50C0.0C 
4.710921 5E-03 

-2.5069870E-C3 

5000. CO 
6.25C4497E-03 
4.2678348E-03 

5000. OC 
1 .0950594F-02 

-6.9126562E— 03 

5000.00 
5.269832 1E-0 3 
2.3466 1 22E-02 

5000.00 
1 .1592101E-02 
1 .3905716E-02 

5000. CO 
3 . 40 8 622 8E — 04 

-2 . 76 32042E-03 

50C0.00 
4.05321 84E— 0 3 
1 .7756299E-02 

5000. CO 
1.5525567 E- 03 

-2.1709526E-03 

5000. OC 
3. 1922896E-03 
1 .0378115E-02 

50C0.00 
2.512C332E-03 
2 . 308 876 5E— 0 2 


-1 .4697647E-06 
-1 .8263876E-06 


-1 .7660321E-06 
1 .2354987E-05 


— 2 . 2891516 E— 06 
2. 0332684 E— 07 


-4.C622131E-06 

3.16C2134E-05 


-1 .8402668E-06 
— 3.5541928E-05 


-4. 4745225 E- 06 
2 . 6568374E-06 


9 . 7162446E— 08 
6.857C434E-06 


-1 .6639966E-C6 
-2. 6860559 £-05 


— 6 • 191141 IE-07 
5 .075733 7E-06 


-1 .2976230E-06 
-1 .0733938E-05 


-1 .0776482E-06 
— 3. 4041696 E— 05 


2 . 9293395 E- 1 0 
4.4548009E-09 


3.0648681E-10 
-1. 1750895E-08 


3. 899 3 098 E— 10 
-1. 1548308E-09 


7 . 1370281 E-10 
—2. 9715432 E-08 


3. 1C54295E-10 
2.7950550E-08 


7 . 9452 132E-10 
— 1 . 1560272E-08 


-1.5825029E-11 
—5. 4131979 E- 09 


3 . 0947405E— 1 0 
2. 1968412E-08 


1 . 1350336E-10 
—3. 4737726 E- 09 


2.4147446E-10 
6. 3459175E-09 


2.0619275E-10 
2 • 5093821E-08 


-2. 1241511 E-14 
-2 . 1858109E-12 


-2.0167044E-14 
3. 8124390 E-l? 


-2. 5275780E-14 
4. 1288359E— 13 


-4.7490353E-14 
9. 5103580E-12 


— 2.0004309E— 14 
— 8.4484125E— 12 


— 5.3235681E— 14 
5 . 2386929 E- 1 2 


-4. 1424717E-16 
1 .4905933E— 12 


—2. 1482992E— 14 
-7.0872074E— 12 


— 7.7882732E-15 
7 . 7216841E— 13 


— 1.6742986E— 14 
-1.6280701E-12 


-1.4596992E-14 

-7.3164953E-12 


7. 1056560E 

04 

7 . 0 59642 3E 

04 

3. 3832948E 

04 

3 . 366 1053E 

04 

1 . 5787492E 

04 

1 . 5649793E 

04 

-9 . 855662 7E 

03 

-1.0186632E 

04 

2 . 5637191 E 

04 

2 . 62 54844E 

0<h 

4.4543960E 

03 

5 . 3328896E 

03 

4. 7310367E 

04 

4. 7409697E 

04 

3 . 4904749E 

04 

3.5550207E 

04 

-1.4231827E 

04 

-1 . 4363508E 

04 

-4 . 8944043E 

04 

—4. 8352602E 

04 

-2 . 946942 7E 

04 

-2 . 8332887E 

04 


1 . 0206282E 

01 

1 . 8236435E 

00 

7 . 7079836E 

00 

1 .7966064E 

00 

5.6841170E 

00 

2 . 7037468E 

00 

1 . 2505934E 

01 

-9. 1754991E- 

-01 

— 3.1448152E 

00 

1.4005228E 

01 

2.4667528E 

00 

1.5837760E 

01 

3.5520520E 

00 

2.9718018E 

00 

-9.4419093E 

00 

5.4122791E 

00 

6. 5314450E 

00 

2.6335459E 

00 

—7 . 2875769E- 

•01 

1 . 0664388E 

01 

-1.0945890E 

01 

1.4398393E 

01 
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C101F2C G ) 
1000. 5000. 

300. 1000. 

300.00 

6.5C91203E GO 
1 . A 3 1 8693G 00 

5000.00 
3.7656297E-03 
1 .9221617E— 02 

-1 .6076160E-06 
-1 .9197032E-05 

C101F1CLKG) 
1000. 5000. 

300. 1CC0. 

300.00 

7 . 1322265E 00 
1.939567AE 00 

50CO.OO 
3.09A7576E-03 
2. 1C32168E— 02 

-1 .3206792E-06 
— 2.5821236 E— 05 

C101SHG) 
1000. 5000. 

300. 1000. 

300.00 

5.206S373E 00 
2.0885523E 00 

5000.00 
2.A717661E-03 
1 .A613989E— 02 

-l .001 1287E-06 
-2.0A6588AE-05 

C1P11G) 

1000. 

300. 

5CC0 . 
1000. 

300.00 

A.A762312E 00 
3 . 259 575 IE CO 

50C0.00 

— 9.8515A03E— OA 
9. 892CA03E — 05 

1.0831803E-06 
A . 602 3G20E— 06 

C IS 1 ( G ) 
1000. 
300. 

5000. 

1000. 

300.00 

3.6766152E 00 
3.3981992E GO 

5000.00 
9 . 2679896E — OA 
-5.892359AE-0A 

-3.887336AE-C7 
5 .9AA9817E— 06 

C 1S2 < G ) 
1000. 
300. 

5GGC . 
1GG0. 

300. OC 

5.9A91526E GO 
2.9I7A620E 00 

5000.00 
1 .72A5610E-03 
1 .2A98700E-02 

-7.211 1106E-07 
-1 .6109132E-05 

CLKG) 

1000. 

300. 

5GG0. 

1GC0. 

300.00 

2.9657881E 00 
1 . 98 A 206 IE CO 

50C0.C0 

-A.300A990E-0A 
3.6198919E— 03 

1 .66A3053E— 07 
— 6.C8A0653E— 06 

CL21G) 

1000. 

300. 

5000. 

1000. 

300.00 

A. 312C535E 00 
2 . 9388 173E 00 

5000.00 
2.7351 35 AE-OA 
6 . 2636200E— 03 

— 9.225988AE— 08 
-1 .C32C071E-05 

CL1C1NKG) 
1000. 5000. 

300. 1000. 

300.00 

5 . 3758627E 00 
2.978A910E OC 

5000.00 
2.1 53A362E— 03 
1 .279881AE— 02 

— 8.83A60A9E-07 
— 2.01AC175E— 05 

CL IF 1 ( G ’ 
1000. 
300. 

1 

50C0. 

10C0. 

300.00 

A. 1A67179E 00 
2.7109502E 00 

5000.00 
A. 5093 129E— OA 
5.7A316A2E-03 

-1 .7399058E-07 
— 7. 7018793 E— 06 

CL1F3(G! 

1000. 

300. 

1 

5000. 

1000. 

300.00 

8.91295A1E CO 
1.98377A0E 00 

50C0.CC 
1.2550383E-03 
3.121 1 177E-02 

-5.621 6 1C5E-07 
-5.1355206E-05 

CL1C1 (G 
1000. 
300. 

) 

5 GCO. 
1000. 

300.00 

A.0801625E 00 
2.7287737E 00 

5000.00 
5 . 293A256E— OA 
5. 1C02967E-03 

— 2.0312189E-07 
— 6. 0303089 E— 06 

CL 102 { G 
1000. 
300. 

) 

5CC0. 

1C00. 

300.00 

5.68A5585E 00 
2.7 1 2C020E 00 

5000.00 
1 . 555AAA3E— 03 
1.0556362E-02 

-6.AA26875E-07 
— 1.031 188AE-05 

CL201 (G 
1000. 
300. 

) 

5G00. 

1C00. 

300.00 

6.12952A6E 00 
2 . 8367006E 00 

5000.00 
9. 8370521 E—OA 
1.327A620E-02 

-A.3316926E-07 
— 1.83A3989E— 05 


3.0615788E-10 

—2. 1580198E— 1A 

-7. 81A5662E 

OA 

—7. 8705310E 

00 

9.01A89AOE-09 

-1.5196377E-12 

-7. 6810839E 

OA 

1.8012198E 

01 

2. 5131857 E- 10 

— 1.7698570E— 1A 

-5.3821797E 

OA 

-8.9578875E 

00 

1. 59231C2E-08 

-3.9336786E-12 

-5. 25657A2E 

OA 

1.697966AE 

01 

1 . 8787369E-10 

— 1 . 3103525E-1A 

-1 . 8327771E 

OA 

-2.9133806E 

00 

1 . 5062 A39E-08 

-A. AA68532E-12 

-1.762A238E 

OA 

1.2367372E 

01 

-2.8508109E-10 

2 • 318A956E-1A 

A . 208602AE 

OA 

3 . 9308A98E- 

■01 

-6.01 707 38 E— 09 

2 . 3286386E-12 

A. 2519509E 

OA 

7.011 8032E 

00 

7.A39202AE-11 

— 5.2A7551AE-15 

2 . 6292309E 

OA 

3.9156151E 

00 

— 7.085871AE-09 

2.6157526E-12 

2 • 6A83370E 

OA 

5. 9 195268E 

00 

1.37AA760E-10 

— 9.6838965E— 15 

1 . 20537A9E 

OA 

-6 . 205 1076E 

00 

1.0567832E-08 

-2.79AA978E— 12 

1 . 2777076E 

OA 

8.8763A81E 

00 

-2. 9717571 E— 11 

2. 00A7255E-15 

1 . 3670965E 

OA 

3.0001737E 

00 

A.2326A31E-09 

-1 . 078 2205 E-12 

1 . 386 1529E 

OA 

7.7052771E 

00 

1 . 7 7 A9G 65E-1 1 

— 1 . 2566223E-15 

- 1 . 3AA7369E 

0 3 

2.05A5109E 

00 

7 . 9903872 E-09 

-2.36295A7E— 12 

- 1 . 078 1035E 

03 

8.5971680E 

00 

1 .6377827E-10 

-1. 132595AE-1A 

1.A128968E 

OA 

— 3 . 089639AE 

00 

1 . 63 1 7202E-08 

—5. 1560A26E-12 

1.A6131A3E 

OA 

8 . 3555009E 

00 

3 . 3700 158E-1 1 

-2.A0AU55E-15 

-8.0963179E 

03 

2 * 27A1272E 

00 

A.8788760E-09 

-1. 1761569E— 12 

-7 . 77391 AOE 

03 

9. 3A21503E 

00 

1 . 1099172E-10 

-8 . 0A7575AE-15 

-2.2AA86A3E 

OA 

— 1.7873577E 

01 

3.9531326E-08 

-1.1662299E-11 

-2 . 1Q90751E 

OA 

1 . 5205337E 

01 

3.903A156E-11 

-2.76A655AE-15 

1 . 0863818E 

OA 

3.6656737E 

00 

3 • 29 78907 E— 09 

-6.5399980E-13 

1. 1187659E 

OA 

l . 0A19900E 

01 

1.2A95A56E-10 

-8.9321992E— 15 

1.0617978E 

OA 

-2 . A192053E 

00 

A . 1101 1 AAE-09 

-3.5A83798E— 13 

1 . 1385505E 

OA 

1.2705A68E 

01 

8 . A3A097AE— 1 1 

-6.0A50358E-15 

7 . 07 59267E 

03 

-3. 5699167E 

00 

1.2066A59E-08 

-3.075A36AE— 12 

7.81191A7E 

03 

1.26139Q8E 

01 


315 



TABLE V. - Continued. TEMPERATURE COEFFICIENTS FOR THERMODYNAMIC FUNCTIONS 


Substance 

Temperatui 
of tabulate 

r e interval 
:d data, °K 

First tempera- 
ture interval, °K 

a l 

a 2 

a* 

a 




Second tempera- 
ture interval, °K 


3 

u 4 

a 5 

a 6 

a y 


FUG) 


1000. 

5 0 CO 

300. 

1000 

F 2 ( C ) 


1000. 

5 GOO 

300. 

1CC0 

HI (G) 


1000. 

5GCC 

300. 

1GC0 

H2 ( G } 


1000. 

5000 

300. 

1C0C 

H 16102 (C 

;) 

1000. 

5CC0 

300. 

1CCC 

H36103 ( G 

1) 

1000. 

5CC0. 

300. 

1 G CO , 

H3B306 ( G 

i) 

1000. 

5000 . 

300. 

1C0C. 

H1C1NKC 

;) 

1000. 

5C0C < 

300. 

1CC0. 

H1C10KG 

) 

1000. 

5G00. 

300. 

1COO. 

H1CLKG) 


1000. 

5000. 

300. 

1CC0. 


HlFl(G) 

1000. 5000. 

300. 1000. 


300.00 

2.6959312E GO 
2.76989690 CO 

300. OC 

4.024C982F CO 
2.79459290 CC 

300.00 

2.5CCCCCCE CO 
2 . 5COCCOOE OC 

300.00 

3.0436897E CC 
2.84608490 00 

300. OC 

4.675C708G CO 
2.8104845E CO 

30C.00 

8.3G266620 00 
1 .14890700 CC 

300.00 

2.0CGC767E Cl 
— 4 .7344757E 00 

300. OC 

3.6538032E CO 
2.168 1 150E 00 

300.00 

3.2708241E 00 
3.8647056E 00 

300.00 
2 . 73 5 6497E l C 
3.512 7954E C 

300. OC 

3 .00275295 00 
3.4714781E CO 


5000.00 

-2.1447184E-04 
1 .4936162E-04 

50C0.CC 
6.3222651E-04 
4 . 3680840E-03 

5CCO.CO 

- 0 . 

- 0 . 

5000.00 
6.11871 10E-04 
4. 1932116E-03 

5000.00 
4 . 8997343E— 03 
8.3318495E-C3 

5CC0.00 
1 .001C852E-02 
3.2252374E-02 

5000.00 
1.3342715E-02 
1 .0471222E-01 

5000.00 
3.44 36455E— 0 3 
1.C728954E-02 

50C0.CC 

3.5195799E-C3 

— 5.3708648E-04 

50C0.CC 

5\ *T *,4 97 9 644E— 0 3 

' 064 8 349E — 04 

*** X 

5000.00 
6 . 92 6444 7E-04 
2 . 8482667E-C4 


9.2868868E-08 
-1 .6455151E-06 


— 2. 3649289 E- 07 
-4. 1389481 E— 06 


- 0 . 

- 0 . 


— 7.3993551E-09 
— 9. 6119332 E- 06 


~1 .8885174E-06 
-1 .5559113E-06 


— 3 . 898 355 7E-06 

— 2. 881668 5*6-05 


— 5. 2837418 E— 06 
— 1.3604820 E— 04 


-1 .2585128E-06 
-1 .5088089E-05 


-1 .3772859E-06 
6 . 9034500E— 06 


-5.0699071E-07 
-1 .0344968E-06 


-5. 3422875 E— 08 
— 8. 6756213 E— 07 


— 1.7910 2-0 5E— 11 
2 . C348707E— 09 


4. 6128262 E- 11 
1 . 4449032E-09 


- 0 . 

- 0 . 


-2.0331907E-11 
9.512 2 662 E-09 


3.3572758E-10 

-3.4769974E-09 


6. 9769799E— 10 
1. 1716992E-08 


9.5898505E-10 
8.61 8 7482 E— 0 8 


2. 1691615 E— 10 
1 . 1933C18E— 08 


2.4731356E-10 
— 6.6450605E-09 


8 . 279G246E— 1 1 
2.2632198E-09 


-1. 48911 G4E-1 1 
1.0442415 E— 0 9 


1.2762900E-15 
-7. 7092015E-13 


-3. 3134C68E-15 
— 5.9853059E-15 


- 0 . 

- 0 . 


2. 4593791 E— 15 
-3.3093421E-12 


-2.2542063E— 14 
1 • 8900492E— 12 


-4.7068517E-14 
— 1.2357961E— 12 


-6.5437443E-14 
— 2 . 1163747E- 1 1 


— 1.4296 311 E- 14 
-3.7004453E-12 


— 1.6727435 E— 14 
2.0576966E-12 


—5. 17475 22E- 15 
— 1.043 7634E— 12 


2 . 3158465E-15 
— 3.0358504E-13 


8.717 1463E 

03 

8.661 9693E 

03 

— 1 . 3068762E 

03 

—9. 9364058E 

02 

2 . 5470497E 

04 

2 . 5470497E 

04 

-8. 5491002E 

02 

-9. 6725372E 

02 

—7 . 0093944E 

04 

-6 . 948562 1 E 

04 

-1.2333024E 

05 

— 1 . 2 1 5082 1 E 

05 

— 2.8058727E 

05 

-2. 7503609E 

05 

1.4421804E 

04 

1 . 4682900E 

04 

-2.7820147E 

03 

-2.7995993E 

03 

-1. 1906174E 

04 

-1.2149134E 

04 

—3. 3452607E 

04 

—3. 3649646E 

04 


3.8314370E 00 
3 . 1964920E 00 


l . 08 1 8022E 00 
7 . 3247036E 00 


—4.600 1096E-Q1 
-4.6001096E-01 


-1.6481339E 00 
-1.4117850E 00 


3.4501874E-01 
1 . 041 9467E 01 


-1.7933229E 01 
1 . 8324914E 01 


-7.88700896 01 
4.2872714E 01 


2 . 372601 5E 00 
9.2810199E 00 


7.3044232E 00 
4.8971867E 00 


6.6280129E 00 
2 .447752 IE 00 


3.7531290E 00 
1 .053608 1 E 00 
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H2C1 { G ) 
LOOC. 

5000. 

300.00 

2.6707532F CO 

oco.oc 

3.03171150-03 

— 8.535157CE-07 

1 . 1790853E-10 

-6. 1973568E-15 

-2.9888994E 

04 

6.8838391E 00 

300 . 

1000. 

4. 156501 6E 00 

' .72443346-03 

5 .6982316E— 06 

-4.5930044E-09 

l. 42 33654 E— 12 

-3-0288770E 

04 

-6. 8616246E-01 

H 1 S 1 ( G ) 
1000. 

5CG0. 

300.00 

2 . 9882040E 00- 

0 '.00 

U_585811E — 03 

-4. 7105835 E- 07 

7 . 9044628E-1 1 

-5 . 0575843E-1 5 

1 . 7386935E 

04 

6 . 348278 1 E 00 

300. 

1CC0. 

4.25868556 00 

— l-;2783317E-03 

-8.3785906E-07 

3.8324212E-09 

-2.0252030E-12 

1.7022862E 

04 

-3.5367303E-01 

H2S1 ( G ) 
1000. 

5GC0 . 

300.00 

2.7657149E 00 

50C0.CC 
4.01 3 1914 E— 03 

-1 .5044898E-06 

2.6807998E-10 

— 1 . 796768 IE-14 

-3. 3859808E 

03 

7 . 9327186E 00 

300. 

1C00. 

3.9163074E CO 

—3.51 38671E-04 

4. 2191312 E-06 

-2 .74536656-09 

4. 8584365E-13 

—3. 6095585E 

03 

2. 3660042E 00 

HE 1 ( G ) 
1000. 

5CC0. 

300.00 

2.5CCCC0CE CO 

50C0.00 

-C. 

-0. 

-0. 

-0. 

—7. 4537500E 

02 

9. 1545583E-01 

300. 

1C00. 

2 . 50CC000E CO 

-0. 

-0. 

-0. 

-0. 

-7. 4537500E 

02 

9. 1545583E-01 

LI KG) 
1000. 

5000. 

300.00 

2 .41864826 00 

5000. OC 
2 .067127 8E — 04 

— 1 . 7839798E-07 

5. 7531 32 6E- 11 

-4.4937075E-15 

1.8614297E 

04 

2 . 8603804E 00 

300 . 

1000. 

2.513C726E CO 

-9.5912070E— 05 

2.4587596E-07 

-2. 6299537 E— 10 

9 . 99596 10E-14 

1 . 8589002E 

04 

2 . 3793367E 00 

LI 1<L) 
1000. 

5000 . 

A 5 3 . 70 

3.5284764E 00 

25C0.CC 

-6.0384650E— 05 

-0. 

-0. 

-0. 

-7. 1424976E 

02 

- 1 . 5884776E 01 

300. 

1000. 

3.98040126 00 

4.15 7997 4E-04 

— 4.9799002E-06 

6.7559643E-09 

-2.7041750E-12 

-8 . 9245645E 

02 

-1.8568740E 01 

LIKC) 

1000. 

5CCC . 

300.00 

0. 

453.70 

0. 

0. 

0. 

0. 

0. 


0. 

300. 

1CC0. 

-2.07201756 00 

4. 19088926-02 

-1 .3202140E-04 

1 .9183852E-07 

-9 .9351875E— 11 

-4. 1253148E 

02 

7. 1720114E 00 

L I 2 ( G ) 
1000. 

5C00. 

300.00 

4.42236296 00 

5CC0.0C 

2.54277226-04 

— 3.8941545E-08 

7. 53495G3E-12 

-5. 3554000 E— 16 

2.4029544E 

04 

-1.6492218E 00 

300. 

1CCC. 

3.62306056 00 

3 . 9654308E-03 

—6. 7075894 E-06 

5.41661 35E-09 

-1.6528183E-12 

2.4 1 74339E 

04 

2.1053784E 00 

LUCLKG) 
1000. 5000. 

300.00 

4.2542279E 00 

5000.00 
3.543811 7E-04 

-1 .2235100E-07 

2 . 3738075E-1 1 

— 1.6943940E-15 

-2. 5393103 fc 

04 

1 . 1 135900E 00 

3C0 . 

1 COO. 

2. 76281 26 E 00 

6.6661283E-03 

-1.C635345E-05 

8.07242816-09 

-2.3576236E-12 

-2.5094117E 

04 

8 . 2674479E 00 

LUCLl(L) 
1000. 5CG0 . 

883.00 

7.548C813E 00 

50C0.00 

-0. 

-0. 

-0. 

-0. 

—4. 9548926E 

04 

-3.4304961E 01 

300. 

1000. 

7 .54808136 00 

-0. 

-0. 

-0. 

-0. 

-4. 9548926E 

04 

-3.4304961E 01 

LI1CLKC) 
1000. 5000. 

300.00 

0. 

883.00 

0. 

0. 

0. 

0. 

0. 


0. 

300. 

1GGC. 

4. 1293749E 00 

8 . 2039C67E— 03 

-1 .2176473E-05 

1. 1904299E-08 

—4 .34171786-12 

-5.0672438E 

04 

-1 . 83967L4E 01 

L I 2CL2 ( G ) 
1000. 5G00. 

300.00 

9.5C27437E CO 

5000.00 
5.6917429E — C4 

-2.5146305E-07 

4. 88992 17 E- 11 

-3.4930086E-15 

-7 . 5860679E 

04 

-1.9927422E 01 

300. 

ieoo. 

4.53C2625E 00 

2 . 3683796E-02 

-4. 1905119 E— 05 

3. 3 973792 E- 08 

— 1.0416876E— 11 

-7.4959504b 

04 

3 . 4285122E 00 

LI1FKG) 

1000. 

5000. 

300.00 

4.045C236E 00 

50CC. OC 
5 . 72 29 78 2E— 0 4 

-2 . 1664833E-07 

4. 1347110E-11 

-2.9105736E-15 

-4. 1467681E 

04 

6.5 141279E-01 

300. 

1CC0. 

2.76792456 00 

4 . 5900019E-C3 

-4. 7792480 E-06 

2 . 1200546E-09 

-2 . 5962349E- 13 

-4.1 146902E 

04 

7. 1081727E 00 

LI1FKL) 

1000. 

5000. 

1121.30 
7.8C47160E 00 

50C0.C0 

-0. 

-0. 

-0. 

-0. 

-7. 382491 IE 

04 

-3. 9424132E 01 

300. 

1CCC. 

-0. 

-0. 

-0. 

-0. 

-0. 

-0. 


-0. 
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TABLE V. - Continued. TEMPERATURE COEFFICIENTS FOR THERMODYNAMIC FUNCTIONS 


Substance 

Temperature interval 
of tabulated data, °K 






First tempera- 
ture interval, °K 

Second tempera- 
ture interval, °K 

a l 

a 2 

a 3 

a 4 

a 5 

a 6 

a 7 


LI1FKC) 


1000. 

5000. 

300. 

1000. 

L 1 2 F 2 ( G ) 

1000. 

5000. 

300. 

1000. 

L I 3F 3 { G ) 

1000. 

5000. 

300. 

1000. 

L 1 1H 1 ( G > 

1000. 

5CC0 . 

300. 

1CC0. 

LI1CKG) 

1000. 

5000 . 

300. 

1CCC. 

LI2C11G) 

1000. 

5000. 

300. 

1000. 

L I 20 1 ( L ) 

1000. 

5000. 

300 . 

1 GCO . 

LI2GKC) 

1000. 

5000. 

300. 

1COO. 


LllClhl ( G ) 
1000. 5000 . 

300. 1COO. 


LliClNKU 
10C0. 5000. 

300. 1CC0. 

iiiciHnc) 

1000. 5000 . 

300. 1000. 


30C.0C 

— 3 . 1 39 5 5 74E GO 
1.32527410 00 

300.00 

9.20767130 00 
2.7137739E CO 

300.00 

1 . 28 8 8 686E Cl 
1.5326555E 00 

300.00 

3 . 5675055E 00 
3.54C2114E 00 

300.00 

3.9159309E 00 
2.9743168E 00 

300.00 

5 . 52G 8 548E OC 
2.3313988E 00 

1700.00 
1.0818916E 01 
- 0 . 

300.00 

5.0716245E CO 
-1.2982745E CO 

300.00 

4. 1299474 E 00 
3.081C010E 00 

744.30 

1 .04 36480E 01 
1 .04 36480E Cl 

300.00 

0. 

— 1.8866 820E CC 


1121.30 

2.1989822E-02 

2.C185500E-C2 

5000.00 
9.0756503E-04 
3.00331 69E— 02 

5000.00 
3.5230060E— 03 
4.5414791 £—02 

5000. GO 
1.1 148891E-03 
-1 .5148568E-C3 

5000. CC 
7.012C414E-C4 
2.6 180807E— 03 

5000. OC 
1.6454723E-C3 
1.0745175 E— 02 

5000. CC 

- 0 . 

- 0 . 

1700.00 
8.8082200E-03 
4.31 38418E— 02 

5000.00 
2.3293982E-03 
4.2CC6429E-C3 

5000.00 

-0. 

~0 • 

744.30 

0. 

4. 6623059E— 02 


-1 .3326050E-05 
— 3.2792970E-05 


— 4.0226463E-07 
— 5 . 128C303E-05 


-1 .5545971E-06 
— 6. 1760529 E- 05 


— 4. 3044857 E- 07 
7.697 1 804F— 06 


— 2.7707159E— 07 
— 3.6500352E-07 


-7. 1562096E-07 
— 9 . 3 1 2C489E-06 


- 0 . 

- 0 . 


— 5.427 2404E-06 
-7.3089629E-05 


-8 . 1280 131 E— 07 
5 .0029624E-07 


- 0 . 

- 0 . 


0 . 

-9.2573321E-05 


-1.3659478E-09 
2 . 5369342E— 08 


7.8550836E-1 1 
4.0443889E-08 


3.0329660E-10 
3 . 9967 174E-08 


8 . 1947232E-1 1 
-8.3240097E-09 


5 . 2945546E- 1 1 
-1.8944877E-09 


1.3793244E-10 
2.4978 836E-09 


- 0 . 

- 0 . 


2 . 3325 164E-09 
6.0476338E-08 


1 . 3368891E-10 
-4.0845978E-09 


- 0 . 

- 0 . 


0. 

9.2598799E-08 


3. 0068768E— 12 
-6.921C086E— 12 


-5.6355238E-15 
— 1.212 4i> 4 9 E - 1 1 


-2.1777982E-14 
- 1 . 00 1 54 82E-1 1 


-5.7721421E-15 

2.9299974E-12 


-3.7339448E-15 
1 . 0563693E-12 


-9. 80348 55 E— 15 
3. 1642729E-13 


- 0 . 

- 0 . 


— 3.7832933E-13 
— 1 . 8820072E-1 1 


-8 . 4443 50 8 E- 15 
2.0744473E-12 


- 0 . 

- 0 . 


0 . 

— 3.5188964E-11 


-7.2896678E 

04 

-7.4667621E 

04 

-1. 1414612E 

05 

-1.1292321E 

05 

-1.7832249E 

05 

-1.7576094E 

05 

1.5729171E 

04 

1. 5876864E 

04 

5 . 7546803E 

o? 

6 . 0420044E 

03 

- 1 . 9830528E 

04 

- 1 . 8980680E 

04 

-6. 8510057E 

04 

- 0 . 


-7.3561133E 

04 

-7.2649812E 

04 

-3.0199600E 

04 

—2 • 9885982E 

04 

-6.0418929E 

04 

-6.0418929E 

04 

0 . 


-5.9455448E 

04 


1 . 76997 1 IE 01 
-8.0273533E 00 


-2.1616613E 01 
9. 1296935E 00 


—4. 00Q9658E 01 
1 . 592 3332E 01 


-2.7663389E-01 

5.4864496E-01 


2.0970903E 00 
7. 1127383E 00 


— 4. 2914982E 00 
1.2070786E 01 


-5.5243520E 01 
- 0 . 


— 2.6880981E 01 
1.8508762E 00 


2 . 0673063E 00 
7 . 6707506E 00 


— 5. 3645379E 01 
-5. 3645379E 01 


0 . 

5.3669263E 00 
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LI2C2H2 (G) 

300.00 

5CC0.C0 


1000. 

5GCC . 

9. 3671224E' 00 

5.6738668E-C3 

-2.0732870E-06 

3CG. 

1CCC. 

9. 9967430 F- 01 

3.7433501E-C2 

-4. 8454394 E— 05 

MGllG) 


300. 00 

5000. CO 


1000. 

5000. 

2 . 4C43590E CO 

1.90C5770E-G4 

-1 .17936826-07 

300. 

1CCC. 

2.4896392E CO 

7.78111146-05 

— 2 .02155196-07 

MG 1 ( L ) 


923. CC 

25C0.GC 


1000. 

5GC0 . 

4. 0256433 E- CO 

-0. 

-C. 

300. 

10 CO. 

4. 025643 3 F CC 

-C. 

-0. 

MG1(C ) 


300. OC 

923.00 


1000. 

5GCC. 

0. 

C. 

0. 

300 . 

1CCC. 

2.0686157E CO 

5 .2235864E— 03 

-1 .0158455E-05 

MG1CLKG) 

30C.OC 

50CO.CC 


1000. 

5000. 

4.3693863E 00 

2.0291 C60E-C4 

— 6.106 1697E-08 

300 . 

1 GGO . 

3.2096R83E CO 

5.4943849E-03 

-9.4731671E-06 

MG1CL2IG) 

300.00 

5000.00 


1000. 

5000. 

7 . 1 1C3608E CC 

4. 50647 COE-04 

-2 .0163150E— 07 

300. 

1000. 

3. 8279892 E 00 

1 . 5386366E-02 

— 2. 6656943 E— 05 

KG1F1 IG) 


300.00 

5000.00 


1000. 

5000. 

4.2C63912E CO 

3. 7247087 E-C4 

-1 .3734467E-07 

300 . 

1CC0. 

2.7293920E CO 

6.1504978E-C3 

— 8 .9 508238C-06 

MG1F2 (G ) 


300. OC 

5CCC.CC 


1000. 

5000. 

6.628C724F CC 

9 . 897208 7E-Q4 

-4.36131 8 5E-07 

300. 

1C0C. 

1.4228098E CO 

2.281 5 31CE-C2 

-3.6302199E-05 

MG 1F2 ( L ) 


1536.00 

5CCC.CC 


1000. 

5CC0 . 

1.1404 64 8F 01 

-0. 

-0. 

300. 

1CCC. 

-0 . 

-c. 

-0. 

MG 1F2 ( C ) 


300.00 

1536.00 


1000. 

5000. 

5.8667424E CO 

7.745 5 71 6E- C 3 

— 5.9423375E — 06 

300. 

1CCC. 

1.4C42R37E 00 

3. 55 7 7578 F.- 02 

-6.5336640E-05 

MCIF1CLKG) 

300.00 

50C0.CC 


1000. 

5G0C . 

6.9025469E CC 

6. 7837384 E— 04 

— 2. 9851752 E— 07 

300. 

1 GCC . 

2.3765399E 00 

2.066151 9E— 02 

—3. 4758738 E - 05 

MG1H1 (G) 


300. OC 

5000.00 


1000. 

5000. 

3.4475375E CO 

1 .2743 598 E-03 

— 5.2129363E-07 

300. 

1CCC. 

3.6495548E 00 

-2 . 2267 86 1 E-C3 

8.8829679E-06 

MG1C1 (G) 


300.00 

5000.00 


1000. 

5CCC. 

1.5816811E 00 

5.3868595E-03 

-2.5748059E-06 

300. 

1000 . 

2.5386522E 00 

7 . 3272379E-C3 

-1 .2835994E-05 

MG1C1 (C) 


300.00 

3000.00 


1000. 

5C00 . 

2.7123117E 01 

-4.5010900E-02 

3.2479526E-05 

300. 

1CC0. 

1.54759026 CO 

1 .6511386E-02 

-2. 7548849E-05 


3 . 54469 3 3E- 1 0 

-2. 3117794E-14 

-9 . 272 8269E 

04 

-2.3256818E 

01 

3. 100C617E-08 

— 7. 6803 47 IE — 12 

-9. 091G360E 

04 

1.7673306E 

01 

2 . 37922316-1 1 

— 3 . 389352 IE— 16 

1.7202796E 

04 

4.1436162E 

00 

2. 1803364E-10 

-8.3395625E-14 

1 . 7169763E 

04 

3 . 6648936E 

00 

-0. 

-0. 

-4.8613583E 

02 

-1 . 8608633E 

01 

-0. 

-0. 

-4. 8613583E 

02 

-1 . 8608633E 

01 

0. 

0. 

0. 


0. 


1 .1092926E-08 

-4. 1245988E-12 

-7. 7914337E 

02 

-9 . 0668067E 

00 

1.0431818E— 11 

-5. 2222300 E— 16 

-5. 8761307E 

02 

3.0160849E 

00 

7.61607596-09 

—2 . 3258383E-12 

-3.7263176E 

02 

8.4876869E 

00 

3.9715346E-11 

— 2.8715039E— 15 

-5.2961129E 

04 

-9. 93605 10E 

00 

2.1 304965E— 08 

-6.4661607E-12 

-5.235 1835E 

04 

5.5571101E 

00 

2.4894861E-1 1 

— 1.551 6431 E— 15 

-1. 1519246E 

04 

2 . 3507615E 

00 

6. 167UC3E-09 

-1.6313164E-12 

-1. 1203035E 

04 

9.5422596E 

00 

8.4836800E-11 

-6.07055C4E-15 

-9. 1837662E 

04 

-1.0607086E 

01 

2 . 707C620E-08 

-7.7461175E-12 

-9.0788276E 

04 

1 . 4396788E 

01 

-0. 

-0. 

- 1 . 3144003E 

05 

-5.7163736E 

01 

-0. 

-0. 

-0. 


-0. 


2.3 1 22 8 72 E-09 

-3.0562419E— 13 

- 1. 3457422E 

05 

-2. 8335949E 

01 

5 . 5875825E-08 

-1.78444176-11 

-1 . 3411279E 

05 

-9.1150490E 

00 

5 . 7930295E— 1 1 

-4. 1341373E— 15 

-7.2409112E 

04 

-9. 8966951E 

00 

2.71253496-08 

-8.0680747E-12 

-7. 1541604E 

04 

1.161 1092E 

01 

1 . 030 5964E— 10 

-7. 1466261E— 15 

1 . 9336871E 

04 

3.0733103E 

00 

—9. 1547737 E— 09 

3. 1455552E-12 

1 . 9434591E 

04 

2 . 7746090E 

00 

5 .03213276-10 

-3.5L84406E— 14 

1 . 65 18298E 

03 

1 . 5648695E 

01 

1. 1513465E-08 

-3.68159966-12 

1 . 121785 IE 

03 

9.4699082E 

00 

— 9 . 72 0 2840 E— 09 

1 .0532670E— 12 

-8. 1716796E 

04 

-1.4583140E 

02 

2 . 209 55 15E-08 

— 6.6809206E-12 

-7 * 3300067E 

04 

—9. 3417419E 

00 
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TABLE V. - Continued. TEMPERATURE COEFFICIENTS FOR THERMODYNAMIC FUNCTIONS 


Substance 

Temperature interval 
of tabulated data, °K 








First tempera- 
ture interval, °K 

a l 

a 2 

a 3 

a 4 

a 5 

06 




Second tempera- 
ture interval, °K 




u 7 


VC 1C 1 E 1 (C) 
1000. 5CC0. 

300.00 

4 . 5759437E 00 

5000. CC 
1 . 8490882 E-C3 

— 6.085C884E-07 

9 . 4941 72 6E-1 1 

-5.7237369E-15 

-7.6561618E 

03 

2.3118177E 

00 

300. 

1C00. 

2.5C351SLE 00 

1 .02 18725E-02 

— 1 . 305 1919E-05 

8.071 3687 E-09 

-1.8359527E-12 

-7.2488124E 

03 

1 . 227 8443E 

01 

VC IS 1 ( G 
ICCC. 

50CC. 

300.00 

4. 32 7 5184 E 00 

5000.00 
2. 6026952 E-04 

— 9 .067971 IE-08 

1 . 804744 IE — 11 

— 1.3178392E— 15 

1 . 5905315E 

04 

2.2859202E 

00 

300. 

1GC0. 

3.0485904E 00 

5.9094476E-03 

-9.8047438E-06 

7 .61049856-09 

-2. 2495559E-12 

1.61 496 10E 

04 

8.3623005E 

00 

N 1 ( G ) 
1C00. 

5CCC . 

300.00 

2.4422261E 00 

5000.00 

1.2276187E-04 

— 8. 4992719 E— 08 

2. 140G830E-11 

-1 .2511058E-15 

5. 6148821E 

04 

4.4925708E 

00 

300. 

10CC. 

2.5147937E 00 

-1. 1243791E-04 

2.9647506E-07 

-3.2464049E— 10 

1.2595465E-13 

5 . 6 127767E 

04 

4.1 193032E 

00 

N2(G) 

1C00. 

5CC0 . 

300.00 

2.8545761E 00 

5000.00 
1 .5976316E-03 

— 6.2566254E-07 

1. 1315849E-10 

-7.6897070E-15 

-8.901 7445E 

02 

6. 3902879E 

00 

300. 

1C00. 

3.6916148E 00 

-1.3332552E-C3 

2 .6503100E— 06 

-9. 7688341 E— 10 

-9.9772234E-14 

- 1 . 062 8336E 

03 

2.2874980E 

00 

NlFl(G) 

1000. 

5CCC . 

300. OC 

3.9617527E 00 

5000. CO 
6.667 3228E-04 

-2. 6302304 E- 07 

5 . 0938003E— 1 1 

-3.6361340E-15 

3. 1890599E 

04 

2 . 7589592E 

00 

300. 

1CC0. 

2.8312862E 00 

3.8325 54 3E— 0 3 

-3. 1590759E-06 

7.75723796-10 

1.3227553E— 13 

3. 2195127E 

04 

8 . 5745765E 

00 

N1F2IG) 

100C. 

50CC. 

300.00 

5.70C2123E 00 

5000.00 
1. 4543718 E-03 

— 6. 35452996-07 

1 .22945056-10 

— 8.7656577E-15 

2.55 19082E 

03 

-3. 3475432E 

00 

300. 

1000. 

2.2413802E 00 

1 .2604969E-02 

-1 .3947211E-05 

6.8871 2 56E-09 

-1. 1529538E-12 

3. 4104868E 

03 

1.4081824E 

01 

N1F3 (G) 
1000. 

50CC. 

300.00 

7.9441813E 00 

5000.00 
2 . 3094832E-03 

-1 .011C005E-06 

1 .9577462E-10 

-1 . 39629186-14 

— 1 . 7792092E 

04 

-1.5481892E 

01 

300. 

1 COO. 

4.8045905E-01 

2.98 16530E-02 

-4.0633512E-05 

2.6467749E-08 

-6.7067937E-12 

-1.6103857E 

04 

2 . 1295488E 

01 

N2F2 ( G } 
1000. 

5000. 

300.00 

7.333E740E 00 

5000. CC 
2. 9250710 E— 03 

-1 .2628060E-06 

2.42398C0E— 10 

-1. 7186564E-14 

7 * 1257440E 

03 

-1.17956426 

01 

300. 

ICCC. 

2.3938213E GO 

1.88651 1 5E— 02 

— 2. 1068271 E— 05 

1. 1480892E-08 

— 2. 4502086 E— 12 

8.3745769E 

03 

1.3153811E 

01 

N 1H1 { G1 
1000. 

5GC0 . 

300.00 

2.7273936E 00 

50C0.00 

1.4195974E-03 

-4.5828662E-07 

7. 5551953 E— 11 

-4.6169041E-15 

3. 8927885E 

04 

6.0442761E 

00 

300. 

1COO. 

3.4545182E CO 

5 . 2804574E— 04 

- 1 . 9 72 5738E— 06 

2.9579088E-09 

-1 .2082601E— 12 

3.8671438E 

04 

2.0102977E 

00 

N1H3 ( G ) 
1000. 

5000. 

300. CC 

2.1493986E 00 

5000. OC 
6. 4928521 E-03 

-2. 2695193E-06 

3 . 7393857E-10 

-2.3605554E-14 

—6. 4019616E 

03 

9.2389071E 

00 

300. 

1GC0. 

3.7716198F 00 

-4.8621368E— 04 

9 . 8742257E— 06 

— 9. 5678698 E— 09 

3. 1313236E-12 

-6. 7280933E 

03 

1 . 4654049E 

00 

N 1C1 ( G ) 
1000. 

5GCC . 

300.00 

3.152536CE CO 

5000.00 
1 .4059955E-03 

— 5.7078 462 E— 07 

1.0628209E-10 

— 7.3720783E-15 

9. 8522048E 

03 

6 . 9446465E 

00 

300. 

1CC0. 

4 . 1465476E 00 

-4.1 19 7 237 E-03 

9.6922467E-06 

— 7 . 86336 39 E-09 

2 . 23095I2E— 12 

9. 7447894E 

03 

2.5694290E 

00 
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N1C2 (C ) 30C.CC 50CC.CC 


1000. 

5 CCC . 

4. 6 13521 OF 

00 

2.638 6 639E — C 3 

-1 .0948541E-06 

2 . 08 1 8425E- 10 

-1.4654391E-14 

2.3403782E 

03 

1 . 3676372E 

00 

300. 

1CG0. 

3 .4344563E 

CO 

2 .2234297E-03 

6 . 7148975E-06 

-9.7427719E-09 

3.7212523E-12 

2. 8647685E 

03 

8 • 4084647E 

00 

N2Q 1 ( G ) 


300. 

00 

5000. CC 








1000. 

5 COO . 

4.6265479 E 

cc 

3.0216807E-03 

-1 .2156014E-06 

2.2855952E-10 

-1.5849701E— 14 

8 . 1 356645E 

03 

-1. 1463655E 

00 

30 C . 

1CCC. 

2.3821171E 

CO 

1.0350556E-02 

— 1.1167634 E— 05 

6. 9583165 E— 09 

-1.8780192E— 12 

8. 7229964E 

03 

1.0227044E 

01 

N2C4 ! G ) 


30 0. 

00 

50C0.CG 








10C0. 

5000. 

1 .0427700E 

01 

6.C360197E-03 

-2 . 5834339E-06 

4. 9280602E— 10 

-3.4775803E-14 

— 2.7412705E 

03 

-2. 5824178E 

01 

3C0. 

1C CO. 

3.1652553C 

cc 

2.7191496E-02 

-2.535C636E-05 

1.0992581 E-08 

— 1.660382 IE — 12 

-7.6731966E 

02 

1 . 1477609E 

01 

NISI (C) 


300. 

oc 

5000.00 








1000. 

50CC . 

3 .84C4466F 

00 

7.4574590E-04 

-3. 0578184 E-07 

5. 8053531 E- 11 

— 4.0693848E-15 

3.07851 84E 

04 

4 * 472 32 07E 

00 

300. 

1CCC. 

4.C622151E 

00 

— 2.819 C 179E-03 

9. 3158088 E— 06 

-9. 5089130E-09 

3. 2843C34E-12 

3. 0872668E 

04 

4.0612628E 

00 

N A 1 ( G ) 


300. 

00 

5000. 00 








1C00. 

5000. 

2.417CC21G 

00 

1 .7967941E-04 

-1.268 7 355 E-0 7 

3. 1369786E-11 

— 1.2333492E-15 

1.2162966E 

04 

4.6776707E 

00 

300. 

1C00. 

2.4905586E 

GO 

6 . 7882638E-05 

— 1.7628961 C— 07 

1 . 9003832 E- 1 0 

-7.2645642E-14 

1 . 2 1 35995E 

04 

4. 2682656E 

00 

NA1(L) 


370. 

98 

25CO.OC 








1000. 

5 G C 0 . 

2.2368925F 

CO 

2. 1812933E-03 

-1 . 1964327E-06 

2.9309190E-1C 

-2.6160561E-14 

— 1.5 5682 1 2E 

02 

-5 . 7059283E 

00 

3CC . 

1000. 

3.334 6296E 

00 

5.2C97527E-03 

-1.5572293E-05 

1 . 59064 73E-08 

-5.3900798E-12 

-8 . 0645725E 

02 

-1.2994219E 

01 

NA1(C> 


300. 

00 

370.98 








1CC0. 

5CCG . 

0. 


0. 

0. 

0. 

0. 

0. 


0. 


300. 

1CCC. 

-1 .5395770E 

01 

4. 1264357E-02 

2 .991 8608E-04 

-8 , 7938205E-07 

3.9933674E-10 

1.6620997E 

03 

7 . 5260683E 

01 

NA2 (G ) 


300. 

CO 

5CC0.CC 








1000. 

5000 . 

4.4862458E 

cc 

2.1 374698E-C4 

-5. 4087933 E— 09 

8.9502819E-13 

-5. 3328965E-17 

1 . 5694318E 

04 

2 . 0374668E 

00 

300. 

1C 00. 

4. 290339 8 E 

CO 

1 . 1244569E-03 

-1 .6337002 E-06 

1 . 3072228E-09 

-3.9289382E-13 

1.5729618E 

04 

2 . 9569409E 

00 

NA1CLKG) 

30C . 

00 

50C0.CC 








1000. 

5000. 

4.426C228E 

CO 

1 .6777751E-04 

— 3. 0996042 E— 08 

5.4328400E-12 

-3.49591C6E-16 

-2. 3241252E 

04 

2.2961729E 

00 

300. 

1C0C. 

3 .58 LE939E 

00 

4.045„981E-C3 

-6.9457741E-06 

5 . 5826335E-09 

-1 .6959647E-12 

-2 . 3086035E 

04 

6.2721135E 

00 

NA2CL2 ( G ) 

3CC . 

cc 

5000. 00 








1000. 

5000. 

9.80805390 

00 

2.279821 7E-0 4 

-1 .0426 106E-07 

2 .09028 14E-1 1 

-1. 5331015E-15 

-7 . 1770914E 

04 

-1.7095255E 

01 

300. 

1000. 

7.6591907E 

00 

1 . 04 9 8 89 7E — 02 

-1 .900L406L— 05 

1 . 564565 1 E-08 

-4.R511906E-12 

-7. 1394716E 

04 

-7.0696132E 

00 

NAIF 1 { G ) 


300. 

00 

5000.00 








1000. 

5000. 

4.332C 31 7E 

oc 

2.6411 754E— 04 

-8. 4645588 E— 08 

1 .6489458E-1 1 

-1 . 1809987E-15 

-3.6872016E 

04 

1.2 1 54635E 

00 

300. 

1000. 

3. 0467 4 19 E 

oc 

5.910G445E— 03 

~9 .750 1857E-06 

7.541 70C7E-09 

-2.22 14902E-12 

-3. 6625084E 

04 

7.32 74472E 

00 

NA2F21G) 


300. 

00 

5000.00 








1000. 

5000. 

9. 7C92780E 

00 

3.3126807E-C4 

-1 .454C149E-07 

2.807 4 367 E- 1 1 

-1 .9914816E-15 

-1.0333330E 

05 

-1.9580773E 

01 

300. 

1CC0. 

6.4443763E 

00 

1.5783285E-02 

-2.841 3 355E-05 

2.3336745E-08 

-7.2298273E-12 

-1.0275336E 

05 

—4. 3082723E 

00 

NA1H1 (G ) 


300. 

00 

5CCC.CC 








1000. 

5000. 

3.7957045E 

oc 

8. 908214 OE— 04 

-3.3472808E-07 

6. 4226210 E-l 1 

-4.5502470E— 15 

1 . 3607882E 

04 

5.6523558E 

-01 

300. 

1CC0. 

3. L501344E 

cc 

1 . 2050952E-03 

2 . 65 1 9336E-06 

— 4.4145020E-09 

l . B188135E-12 

1. 3855770E 

04 

4 . 254 1407E 

00 

N A 1C 1 t G } 


300. 

00 

5000.00 








1000. 

5CCC . 

4.2398042E 

cc 

3.5864951E-04 

-1 .2843692E-07 

2. 4834200 E— 11 

-1. 7675778E-15 

5.3149839E 

03 

2 . 1 06504 IE 

00 

300. 

1CCC. 

2.7675754E 

GO 

6 . 3739320E— 03 

-9.7471759E-06 

7.067127 1 E-09 

-1 .9683760E-12 

5.6185660E 

03 

9.2146077E 

00 
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TABLE V. - Continued- TEMPERATURE COEFFICIENTS FOR THERMODYNAMIC FUNCTIONS 


Substance 

Temperature interval 
of tabulated data, °K 








First tempera- 
ture interval, °K 

a l 

a 2 

a 3 

a 4 

a 5 

a 6 


a 7 


Second tempera- 
ture interval, °K 










NA101H1 (G) 
1000. 5CC0. 

300.00 

4.7843294E 00 

5000.00 
1 . 6 16778 7E -03 

— 5. 0747480 E— 07 

7 . 54 86578E— 1 1 

-4.3429220E-15 

—2 . 9622465E 

04 

8.5953650E- 

01 

300. 1G00. 

3 . 1Q46053E 00 

9. 2793559E— 03 

-1.3285201 E-05 

9 . 3398837E— 09 

— 2.4738677E-12 

-2.9336982E 

04 

8 . 718 1932E 

00 

NA2C2H2 ( G ) 
1000. 5CCC . 

300.00 

1.O5O5065E 01 

50C0.00 
4.426124 IE — 03 

-1 .5361864E-06 

2.5175804E— 10 

-1.5863686E-14 

-8.7490021E 

04 

-2.4514853E 

01 

300. 1000. 

3 .659656 IE 00 

3.24 17922E— 02 

-4.5186514E-05 

3 . 07 886 1 6E-08 

— 8.0487859E-12 

-8.611 8033E 

04 

8 . 4341999E 

00 

NEHG) 

1000. 5GC0 . 

300.00 

2 . 5COCCOOE 00 

5000.00 

-0. 

-0. 

-0. 

-0. 

-7 . 4537500E 

02 

3.3421506E 

00 

300. 1CG0. 

2 . 50CCC00E 00 

-0. 

-0. 

-0. 

-0. 

—7 • 4537500E 

02 

3.3421506E 

00 

01(G) 

1000. 5CC0. 

300.00 

2.5372567E 00 

5000. CO 

-1 .8422190E-C5 

-8. 8017921 E— 09 

5.9643621E-12 

-5.57436C8E-16 

2 • 9230007E 

04 

4. 9467942E 

00 

300. 1000. 

3.021S894E 00 

-2. 1737249E-03 

3.7542203E-06 

— 2 . 9947200E-09 

9.0777547E-13 

2.9137190E 

04 

2.646G076E 

00 

02(G) 

1000. 5000 . 

300.00 

3.5976129E CO 

5000. OC 
7.8 145603E-04 

-2.2386670E-07 

4.2490159E— 11 

— 3.3460204E-15 

-1. 1927918E 

03 

3. 7492659E 

00 

300. 1CCC. 

3.71 8 9946E 00 

— 2 • 5167288E-C3 

8.583735 3E-06 

— 8.2998716E-09 

2.7082180E-12 

-1.0576706E 

03 

3.9080704E 

00 

01H1 (G) 

1000. 5000. 

300.00 

2.8885544B CO 

5000. OC 
9. 9835C61E-04 

— 2.1879904E-07 

1 .9802785E-11 

— 3.8452940E-16 

3.881 1792E 

03 

5 . 5597016E 

00 

300. 1C0C. 

3.823470RE 00 

— 1 . 1 187229E-03 

1 .2466819E-06 

-2. 1035896E-10 

— 5.2546551E-14 

3. 5852787E 

03 

5 .825 3029E- 

01 

PI (G) 

1000. 5000. 

300.00 

2.6258122E 00 

50C0.CC 

-1 .6768917E-04 

6 . 648 5 42 8E— 09 

4. 1060775E-1 1 

— 5.7533818E— 15 

3. 7032312E 

04 

4.6539916E 

00 

300. lecc. 

2 . 5C16955E CO 

-1.3327000E-C5 

3 . 661 4 834 E-08 

-4. 1852754E-11 

1 . 694833 1 E— 14 

3.7085446E 

04 

5 . 3639764E 

00 

PI (L) 

1000. 5 CCO . 

317.30 

3 . 1 A 1CG82E 00 

2500.00 

-0. 

-0. 

-0. 

-0. 

— 8 . 6206968E 

02 

-1.2640002E 

01 

3C0 . 1C00. 

3.141CC82E 00 

-C. 

-0. 

-0. 

-0. 

-8. 6206968E 

02 

-1.264G002E 

01 

P1ICI 

1000. 5GCG. 
300. 1C00. 

30C .00 

0. 

-3.7495680 E— 0 1 

317.30 

0. 

1 .4195329E-02 

0 . 

6.2682657E-06 

0 . 

— 7.0971389E-08 

0 . 

4. 1878967E— 11 

0 . 

-4.5410067E 

02 

0 . 

3. 1917264E 

00 

P2 (G ) 

1000. 5000. 

300.00 

4.144C200E 00 

5000. OC 
4.2981666E-04 

-1 .7589353E-G7 

3.3655387E-11 

-2 . 3331858E-15 

1 . 5505858E 

04 

2 . 3200494E 

00 

300. 10CO. 

2 .694 3 14 1 E 00 

5.859928 1E-0 3 

— 8.0869497E-06 

5.3041531E-09 

-1 .3421810E-12 

1. 5827871E 

04 

9.4378082E 

00 

PA (G) 

1000. 5GC0 . 

300. OC 

9.2C31642E 00 

50C0.0C 
9. 162312 3E-C4 

— 4.0762939E— 07 

7 . 9887887E— 1 1 

-5. 751 1910E— 15 

4. 0788743E 

03 

-1 . 9530057E 

01 

300. 1CCC. 

2.5715737E CO 

3.C975467E-02 

-5.3531 5 58E— 05 

4 . 2 74 8750E-08 

-1. 2978341 E- 11 

5. 3161196E 

03 

1 . 1802231E 

01 


322 




P 1CL 3 t G ) 

300. 

DC 

5000. CC 


1000. 5000. 

9.AA3C151E 

00 

6.4477 13AE-0A 

— 2. 8862788 E— 07 

300. LOGO. 

4 .668C09CE 

CO 

2 . 2 37 1831E-02 

-3.873962AE-05 

P1F3<G> 

300. 

oc 

5CC0.0G 


1000. 5 COO . 

8.424S765E 

00 

1 .76A8911E-03 

-7.69A1576E-07 

300. 1 GCC . 

1 .655781 IE 

00 

2.786A932E-02 

— A.02819A0E-05 

PlHl(G) 

300. 

00 

5000. 00 


1000. 5 0 C 0 . 

2 .8456 353E 

' 00 

1 . 6G9A930E— 03 

— 6. 0535565 E- 07 

300. 1 GOC . 

3.7084953E 

oc 

-1 .A383028E-C3 

2 .9345121 E-06 

P1H3 { G ) 

300. 

00 

50C0.CC 


1000. 5000. 

3.2334978E 

00 

6 . 79 5 3927E-C3 

— 2.7726745 E— 06 

300. 1000. 

3 . 240 9 646E 

00 

1 .9397981E-C3 

1 .03281AOE-05 

P1N1<G) 

300. 

00 

50C0.00 


1000. 5000. 

3 . 62 3C8 30E 

00 

9.8 1 52AA2E— OA 

-A. 12358A3E-07 

300. 1CCC. 

3.A68A102E 

00 

-1 .0A95913E-C3 

6 . 6748644E— 06 

P1C1 ( G) 

300. 

oc 

5000.00 


1000. 5CC0. 

3.8203A86E 

00 

7 . 6739756E— OA 

—3 .178301 IE-07 

300. 1000. 

A . 1 1 2 16A3E 

oc 

-3.1 899852E-03 

1 .013A87AE-05 

P 1 Si ( G ) 

300. 

00 

5 0 C 0 1 0 C 


1000. 5CCC . 

4.3651079E 

00 

1 .819A182E-0A 

-6. 5387628 E- 08 

300. 1000. 

3. 6525487 E 

00 

3 • 1C6A765E— 03 

— A.7901A10E— 06 

SKG) 

300. 

00 

5000.00 


1000. 5000. 

2.91A5770E 

CO 

— 5.6619390E-GA 

2 . S497564E-07 

300 . 1CC0. 

2 .9137258E 

00 

3.129AQ6 IE — 0 A 

-2.6092508E-06 

SUL) 

388. 

357 

25C0.0C 


1GC0. 5CCC . 

3.8716625E 

00 

-0. 

-0. 

300. 1 C GO . 

— A . 1 56 2 59 1 F 

01 

2 . 830095 IE -0 1 

— 6.212A6A6E— OA 

S1(C) 

300. 

00 

388.357 


1000. 5000. 

0. 


0. 

0. 

300. 1CCC. 

—3. 7836657E 

00 

— 1.26A2081E— 01 

1 .0408762E-03 

S2(G) 

300. 

00 

5000. OC 


1000. 5000. 

A.1896932E 

oc 

3 . 8A6970AE— OA 

— 1.5566633E-07 

300. 1CC0. 

2.69993A9E 

00 

6.27A95A9E-03 

— 9. 2870775 E— 06 

S1CLHG) 

300. 

00 

5000.00 


1000. 5000. 

A . 3 2 9 9 9 A A E 

00 

2 . 8882918E— OA 

-8.2A5128AE-08 

300. 1C00. 

3\0C8371AE 

CO 

6.1 189659E— 03 

— 1.014C617E— 05 

S1CL2 (G) 

300. 

00 

5000.00 


1000. 5000. 

6.639A959E 

00 

A . 087 1 595E -0 A 

— 1 . 793 7080E-07 

300. 1000. 

3.7137667E 

00 

1.3A23299E-02 

-2.27A8116E-05 

S2CL2IG) 

300. 

00 

5000. OC 


1000. 5000 . 

9.A975237E 

00 

5.82A7583E-0A 

-2.6107393E-07 

300. 1C00. 

5. 1 172788E 

00 

2.0590267E-02 

— 3.5788533E-05 


5 . 6966007E-1 1 

—A. 112 1315E-15 

- 3 . 902 5650E 

OA 

- 1 . 68AA987E 

01 

3 . C9 1 99 1 6E— 08 

-9.36822A0E-12 

-3.8140116E 

OA 

5.6913673E 

00 

1 .A830A57E-10 

-1.0528660E— 1A 

-1. 1A76953E 

05 

-1.6A69200E 

01 

2.7718709E-08 

— 7.3992590E— 12 

-1. 1329A37E 

05 

1.660A0UE 

01 

1.065A182E-10 

-6 . 94525 17E-15 

2. A415992E 

OA 

6.9932091E 

00 

- 1 . 277 7200E-09 

2.238A55AE-1A 

2.A237273E 

OA 

2.76A7333E 

00 

5. 1259668E— 10 

— 3.5A02238E-1A 

-5.A760672E 

02 

A.5A50955E 

00 

-1.1518390E-08 

3.7A27002E-12 

-2.4215422E 

02 

5 • 86AA083E 

00 

7.8915622E— 11 

-5.572231AE— 15 

1 . 053A506E 

04 

A. 2810563E 

00 

-7. 5272009 E-09 

2.6991113E-12 

1.0702922E 

OA 

5.69620A2E 

00 

6 . 050A577E— 1 1 

-A.2392939E-15 

-A. 305350AE 

03 

A. 6638622E 

00 

- 1 . 0283 12 IE-08 

3. 552251 IE— 12 

-A.2281009E 

03 

3. 93785A1E 

00 

1 . 2557388E-1 1 

— 8.8878497E-16 

A. 1 196033E 

03 

3 • 17 1281 5E 

00 

3. 5226572E-09 

— 9.9821116E— 13 

A. 266752AE 

03 

6.61060A8E 

00 

-5.1868520E-11 

3.2709932E-15 

3 . 260A9A0E 

OA 

3.76A0850E 

00 

3 . 1 38 2A39E-09 

-l. 1708988E-12 

3.2568272E 

OA 

3.568 115AE 

00 

-0. 

-0. 

-8 . A632533E 

02 

— 1 . 7A92768E 

01 

5. 79179866—07 

-1.9550879E-10 

A. A720883E 

03 

1 . 797 8686E 

02 

0. 

0 . 

0 . 


0 . 


— 2 . 1 58 A 1 63 E— 0 6 

1.11501 7 5E-09 

1 . 2900773E 

03 

3.373A180E 

01 

3.0368010E-1 1 

-2. 1795849E-15 

1 . 4188133E 

OA 

3.2930300E 

00 

6.5393276E-09 

-1.7802282E-12 

1 . A50A935E 

OA 

1.053A222E 

01 

1.5753388E-1 1 

-1. 1078891E-15 

1. A75A93AE 

OA 

3.9A9038AE 

00 

7.9273653E-09 

-2. 3630694E-12 

1.5008700E 

OA 

1 .0230719E 

01 

3 . A7 19758E-1 1 

-2.A7225A6E-15 

— A. 6829007E 

03 

—A. 361 6910E 

00 

1. 7826863E-08 

-5 . 3147269E-12 

-A. 1271335E 

03 

9. 5156676E 

00 

5 . 1 496647 E- 1 1 

—3. 7276878 E- 15 

-5. 376A057E 

03 

-1.6107A15E 

01 

2 • 86A91 A6E-08 

— 8.701A681E-12 

-A. 56 7434 8 E 

03 

A . 5A80663E 

00 
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TABLE V. - Continued. TEMPERATURE COEFFICIENTS FOR THERMODYNAMIC FUNCTIONS 


Substance 

Temperature interval 
of tabulated data, °K 








First tempera- 
ture interval, °K 

a i 

a 2 

a 3 

a 4 

a 5 



07 


Second tempera- 
ture interval, °K 





o 


f 


S IF 1 ( G ) 
10CQ. 

5CC0 . 

300.00 

4.06963320 00 

50C0.CC 

5.1C24618E-04 

-2.0 1 32 350E-07 

3 . 894 8793E— 1 1 

-2.77581C6E-15 

2.3481203E 

03 

3. 7139927E 

00 

300. 

1CCG. 

2 . 6994499E OC 

5.3980051E-03 

— 6.8203240E-06 

4. 1C48977E-09 

— 9.4730036E-13 

2.6731752E 

03 

1.0619594E 

01 

S1F21G) 

1000. 

5000. 

300.00 

6.08 5 182 IE 00 

5GCO.OO 
1 .0280998E-03 

-4. 4922603 E— 07 

8.6753557E— 11 

-6. 1691687E-15 

— 2.8148979E 

04 

-4.7625440E 

00 

300. 

1 GOO . 

l . 8826 74 IE GO 

1 .747 3374E— 02 

— 2.5745472E-05 

1 . 8034050E-08 

-4. 8999888 E— 12 

-2.7245086E 

04 

1.571 1223E 

01 

S1FMG) 

1000. 

5000. 

300.00 

1.06585370 01 

5000. CC 
2.4388583E-03 

-1 .0795835E-06 

2. 1098535E-10 

-1.5163652E-14 

-8 . 9434278E 

04 

-2.8382562E 

01 

300. 

1000. 

1 . 9724238E— 02 

4.653452 IE —02 

— 7 . 1627428 E— 05 

5. 2161754E— 08 

— 1.4674945 E— 11 

-8.7 1 83084E 

04 

2.4015583E 

01 

S 1 F6 { G ) 
1000. 

5CC0 . 

3OC.0C 

1.5245670E 01 

50CC.0C 
4.2781334E —0 3 

-1 .8957742E-06 

3 • 7096750E— 10 

-2.6696924E-14 

-1 . 506755 IE 

05 

-5 .485 1047E 

01 

300. 

1CC0. 

-3.3342495E CO 

7 . 962C2 1 OE — 02 

-1 .2204395E-C4 

8.85 7 3794E— 08 

— 2.4843513E-11 

— 1 . 4680458E 

05 

3. 5029756E 

01 

S 2 F2 { G ) 
1000. 

5000. 

300.00 

8.892S510E 00 

5000.00 
1 .2525046E-03 

-5.5002082E-07 

1.06624116-10 

-7.6047184E— 15 

-3.0392761E 

04 

—1 . 674893 IE 

01 

300. 

1000. 

2.489C794E 00 

2 .8Q77569E— C2 

-4.4734178E-05 

3 . 35 348 80E-0 8 

-9.6728998E-12 

—2 . 9097375E 

04 

1.4028032E 

01 

S1G1 (G) 
1000. 

5000. 

300.00 

3.8116451E 00 

50C0.CC 
7.8966 1C7E— 04 

-3.2986127E-07 

6. 3513293E— 1 1 

— 4.5139892E-15 

-5.9599488E 

02 

4. 5442232E 

00 

300. 

1CC0. 

3.1364326E 00 

1 . 308C689E-C3 

2.1837364E-06 

-3.9518236E-09 

1 . 6540306E-12 

-3.4572672E 

02 

8.3570292E 

00 

S 102 { G ) 
10C0. 

5000. 

300.00 

5 . 198245 IF 00 

5000.00 
2.0595095E— 03 

-8.6254450E-07 

1 .6636523E-10 

-1. 1847837E-14 

-3. 7541457E 

04 

-8.3059963E- 

-01 

300. 

1C0C. 

3. 22571 3 2E CO 

5.655 1207E-03 

— 2.497C208E-07 

— 4.2206766E-09 

2 . 1 392733E— 12 

-3. 6904476E 

04 

9. 8177036E 

00 

S 103 ( G } 
1000. 

5000. 

300. OC 

7.0246624E 00 

50CC.00 
3.2795509E —03 

-1 .4202267E-06 

2 .73220766-10 

-1.9404513E— 14 

-5.0133303E 

04 

-1.09228536 

01 

300 . 

1GCC. 

2. 2848 66 IE 00 

1.6691404E-02 

-1 .46105606-05 

4. 9787393E-09 

-2.0664641E-13 

-4. 8841587E 

04 

1.3480117E 

01 

S 1C 1 CL 1 
1000. 

(C) 

5000. 

300.00 

5 . 942 8 694 E CO 

50C0.0C 

1.1758460E-03 

-5. 1258242 E— 07 

9.9117589E— 11 

-7.0688534E-15 

- 1 » 42982 16E 

04 

— 1.2432830E 

00 

300. 

1000. 

3. 4894447 E 00 

9.5158262E-03 

— 1.1 54380 1 E-05 

6 . 8182543E-09 

-1.5815428E-12 

—1. 3702598E 

04 

1 . 1033909E 

01 

S 10 1CL2 ( G ) 
1000. 5CCC . 

300.00 

8 . 8C98024E CO 

50C0.0C 

1.3249441E-03 

— 5.7607141E-07 

1.1C93920E-10 

-7.8757446E-15 

-2.8228216E 

04 

-1.3997456E 

01 

300. 

1 C GO . 

4 . 4035369 E 00 

1 . 892 3960E ~02 

— 2.8589269E-05 

2 . 0877523E— 08 

-5.9544158E-12 

-2. 7286464E 

04 

7.4092064E 

00 

S1C1F11C) 
1000. 5GCC. 

300.00 

5.65455068 OC 

5000.00 
1 .4957070E-03 

— 6.5095184E-07 

1 . 2562635E-10 

-8. 9416380 E— 15 

- 1 . 6993754E 

04 

-1.4675105E 

00 

300. 

1000. 

2.5617712E 00 

1.1435034E-02 

-1 .2670618E-05 

6.51630016-09 

-1.2264968E-12 

-1.621 8240E 

04 

1.4141323E 

01 
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S 1 □ 1 F 2 ( G ) 30C.CC 5CCC.CC 


1000. 

5 G C 0 . 

8 .0572094F 

00 

2.1 58476 9E -03 

-9.3721943E-07 

1 . 8032010F-10 

-1.2792647E-14 

-5. 1680242E 

04 

- 1 . 3772482E 

01 

300. 

10 00. 

1 . 757308CF 

00 

2.5719PC5E— 02 

-3.5754326E-05 

2 .4093588E— 08 

— 6.3703846E— 12 

-5.0262102E 

04 

1.721 1227E 

01 

S 1C2F2 ( G ) 

30 C. 

oc 

5000. CC 








1000. 

5CCC. 

9.5554476C 

cc 

3.8 17S422E-C3 

— 1 . b'5 9C504E— 06 

3. 1989962E-10 

-2. 2756691 E— 14 

— 1 . 0665961E 

05 

-2 . 2588924E 

01 

300. 

1CC0. 

8.98458540 

-01 

3.4435946E-C2 

—4 .43 146 82 E- 05 

2 . 8000C68E— 08 

— 7. 0084518 E— 12 

- 1 . 046 1607E 

05 

2 . 0440570E 

01 

SIl(G) 


300. 

oc 

5CC0.CC 








1000. 

5CC0. 

2 .655955RF 

CO 

-3.6840495E— 04 

3.027C032E-07 

-7.4482263E-11 

5.9387936E-15 

5. 5596485E 

04 

5. 1916656E 

00 

300. 

1CCC. 

3.2966773E 

GO 

—3. 586883 9E -03 

6.504C211E-06 

-5.3803138E— 09 

1.6882078E-12 

5 . 5487900E 

04 

2.2315808E 

00 

SI 1 (L ) 


1685. 

00 

5000.00 








1000. 

5CCC . 

3.0511 9090 

GO 

-0. 

-0. 

-C. 

-0. 

5 . 2005274E 

03 

—1.1911 148E 

01 

300. 

1000. 

-c. 


-0. 

-0. 

-0. 

-0. 

-0. 


-0. 


SI11C) 


300. 

00 

1685.00 








1000. 

5000. 

2 . 2207922E 

cc 

1 . 743086 IE — 03 

-1 .2007852E-06 

5.C341201E-10 

-8. 1686169E— 14 

-7. 4966061E 

02 

- 1 . 091 60 1 7E 

01 

300. 

1000. 

4 .245529 1F- 

-Cl 

1 . 1 186585E-02 

-1 .9539 205 E-05 

1 .6109161E-08 

-4.9913170E-12 

-4. 8066559E 

02 

—2 . 7554443E 

00 

S I2(G ) 


300. 

GO 

5CC0.CC 








1000. 

5000. 

4 . 3406971E 

00 

2 • 3205786E— 04 

—8 .2565527E-08 

1 . 6298050E— 1 1 

-1 . 1812293E-15 

7.293 1986E 

04 

2 . 7440717E 

00 

300. 

1C00. 

3. 1C1C459E 

00 

5.7199940E-03 

-9.5334 L83E-06 

7.4051 778E-09 

— 2.1874942E-12 

7 . 3167995E 

04 

8.6283863E 

00 

S I 3 ( G ) 


300. 

00 

5000.00 








1000. 

5000 . 

7.0R8CC04E 

00 

4.7C14225E-04 

—2 .0758091 E-07 

4. 03 9 4582 E— 11 

-2.8895204E-15 

7. 7534916E 

04 

-1.0264577E 

01 

300. 

1 COO. 

3.672C L 0 7 E 

oc 

1.5889358E-02 

—2 .7344845E-05 

2. 1745958E-08 

-6.5744189E-12 

7.817 4967E 

04 

5.8893536E 

00 

SI1CLKG) 

300. 

00 

50CO.CC 








1000. 

5000. 

4.417S274E 

00 

1.3 11219 2E -04 

-3.2742526E-08 

5.4972693E-12 

—3 . 3022321 E-16 

2 . 266074 IE 

04 

3. 2772562E 

00 

3C0. 

1C00. 

3. 7 7 8 3 6 0 2 E 

oc 

2.8341378E-C3 

-4. 5116467 E— 06 

3. 3987709E— 09 

-9.7824888E-13 

2 . 2788933E 

04 

6 . 3443629E 

00 

S I 1 C L 2 ( C ) 

300. 

oc 

5CCC.CC 








1000 . 

5CCC. 

6.6644083F 

00 

3 . 869675 IE-04 

-l .7280492E-07 

3 . 4003540E-1 1 

-2.4577474E-15 

-2 . 0809096E 

04 

-4. 5436022E 

00 

300. 

1CC0. 

3 .8973806E 

00 

1 .279442 IE — 02 

-2. 1807538E-05 

1 .7146774E-08 

-5. 1209245E-12 

-2.0288717E 

04 

8.5556196E 

00 

SI1CLMG) 

300. 

oc 

5GC0.CC 








1000. 

5CC0 . 

1.209539 6 E 

01 

1 .035 7682E-C3 

-4. 5955290 E— 07 

8.9889C58E-11 

-6.4616065E-15 

-8 . 0262952E 

04 

-2 . 997 1771 E 

01 

30 0. 

1CC0. 

5 .35550900 

00 

3. 053868 8E -02 

-5. 0773945 E-05 

3 • 9098 1 30E-08 

-1. 1463749E-11 

-7 . 8964064E 

04 

2.0988014E 

00 

SI1FKG) 


300. 

CO 

5CC0.CC 








1000. 

500C . 

4 . 1256089F 

00 

4. 659 302 5E -04 

-1 .8558360E-07 

3.5495287F— 11 

-2 . 39 5546 3 E- 1 5 

1.081 8990E 

03 

3 . 3608692E 

00 

300. 

10CC. 

3.2233765E 

CC 

3.151 1 764E-0 3 

-2.9828 783E-06 

1. 12604C6E-09 

— 7.8609915E-14 

1.316571 5E 

03 

7 . 962 2594E 

00 

S 1 1F2 ( G ) 


300. 

oc 

50C0.0C 








1000. 

5000. 

6.0376078E 

00 

1 .08C9764E-03 

— 4.7290586E— 07 

9. 1501851 £—11 

-6. 5206444E-15 

—6.5 1 82244E 

04 

-4. 7496359E 

00 

300. 

1000. 

2 . 35349 30E 

cc 

1.478 3392E-C 2 

-2.0382495E-05 

1 . 33865C8E-08 

-3.41024CCE-12 

-6.4355815E 

04 

1 . 3370966E 

01 

S I IF4 ( G ) 


300. 

CO 

50C0.CC 








1000. 

5000. 

1 .05080280 

Cl 

2.8C08750F-03 

-1 .2282377E-06 

2 . 38 34352E-10 

— 1.70351 66 E~14 

- 1 . 97931 83E 

05 

-2 . 7754243E 

01 

300. 

1CC0. 

2.367E519E 

CO 

3. ?1*9310E-C2 

-4. 242860 3 E— 05 

2.6765728F-08 

-6. 5523172E-12 

— 1.9605721E 

05 

1.251 9206E 

01 

SI 1H1 (G ) 


300. 

oc 

5OC0.CC 








1000. 

5CC0 . 

3.067P234F 

cc 

1 . 508 1642F-03 

-5.8922600E-07 

1 .0854302E-10 

-7.4762824E-15 

4 . 402 1004E 

04 

5.9161079E 

00 

300. 

1CCC. 

4 .2365784E 

00 

-4.365 1757E-03 

9.6988895E-C6 

— 7.5517386E-09 

2.0692759E— 12 

4. 3859267E 

04 

6.061 5635E- 

01 
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TABLE V. - Concluded. TEMPERATURE COEFFICIENTS FOR THERMODYNAMIC FUNCTIONS 


Substance 

Temperature interval 
of tabulated data, °K 

First tempera- 
ture interval, °K 

a l 

a 2 

°3 

a 4 

°5 

°6 

a 7 

Second tempera- 
ture interval, °K 

SI1HMG) 

300.00 

5000.00 




Z' 




1CCO. 5C00. 

4.2864439E 00 

8.942 1998E-03 

— 3.7030738E-06 

6. 9171116 E-10 

—4. 8137695E— 14 

1 . 9035952E 

03 

-3. 1698731E 

00 

300. 1CCC. 

1.6111312E 00 

1 .2719990E-02 

— 1.6884339E-06 

— 4.5135745E— 09 

2.0400319E-12 

2. 9021544E 

03 

1.1 738476E 

01 

SI INKG) 

300.00 

5000. 00 








1000. 5CG0. 

3 . 806340 3 E 00 

7.9712358E-04 

-3.31582C7E-07 

6.284C384E-11 

—4. 2600825E-15 

5 . 9042866E 

04 

3.9540278E 

00 

300. 1000. 

3.1471330F 00 

1.2265928E-03 

2.3774131E-06 

-4.1441265E-09 

1.7234504E-12 

5 . 9290540E 

04 

7 . 6940989E 

00 

SI1C1CG) 

30C.00 

50C0.CC 








1000. 5000. 

3.7295 164E 00 

8.633595 IE —04 

—3. 5894469 E- 07 

6 . 82 12796E-11 

— 4. 7 8 44 56 IE— 15 

-1 . 2008310E 

04 

3.7472829E 

00 

300. 1C00. 

3 . 3495382E 00 

-2. 653825 OE -04 

5.4814021 E-06 

-6.8793292E-09 

2 .6110821E— 12 

-1. 1797081E 

04 

6.2421835E 

00 

SI 102<G ) 

300.00 

5CC0.00 








1000. 5CCC . 

6.0437403E 00 

1 . 6137498E— 03 

-7. 0033700 E-07 

1 . 3480464E-10 

-9.5718915E— 15 

— 4. 3344032E 

04 

— 7.9015665E 

00 

300. loco. 

2.7328389E 00 

1 . 2 359266E-02 

-1.3902723E-05 

7 . 3205 169E-09 

-1.4275135E-12 

—4 . 25 17933E 

04 

8 . 7842538E 

00 

SI1SKG) 

300.00 

5000.00 








1000. 5000. 

A. 1728212E 00 

3.9618379E-04 

-1 .5985232E-07 

3 . 0306992E-1 1 

— 2. 0739258 E— 15 

1 . 3354838E 

04 

2.8391688E 

00 

300. 1C00. 

2.686C287E 00 

6 . 174452 7E-03 

-8.9647337E-06 

6 . 207 1096E-09 

— 1.66 54723 E- 12 

1.3675935E 

04 

1.00906546 

01 
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INDEX TO SUBSTANCES 

[Page numbers In brackets refer to discussion in text; other page numbers 
heats of formation, and temperature coefficients for the substances are 
the same order as in table III. ] 


A1 (g), 91 

C (g), [36], 147 

A1 (c, !), [ 8 , 12, 27], 92 

C (graphite), [ 8 , 12, 36], 148 

Alg (g), 93 

C 2 (g), 149 

A1C1 (g), 94 

C 3 (g), 150 

AICI 3 (g), [27], 95 

CC1 (g), 151 

A1C10 (g), see A10C1 (g) 

CC1 4 (g), [37], 152 

A1F (g), 96 

CC1F0 (g), see C0FC1 (g) 

AU 3 (g), [28], 97 

CC1 2 0, see C0C1 2 (g) 

AIF 3 (a, p), [ 8 , 28], 98 

CC1N (g), see C1OT (g) 

A1F0 (g), see A10F (g) 

CF (g), 153 

A1H (g), 99 

CF 2 (g), [5, 37], 154 

A10 (g), 100 

CF 3 (g), [37], 155 

A 120 (g), [28], 101 

CF 4 (g), [5, 38], 156 

A1 2 0 2 (g), [28], 102 

CF 2 0 (g), see C0F 2 (g) 

A1 2 0 3 (c, Z), [ 8 , 28-29], 103 

CH (g), [4, 38], 157 

A10C1 (g), [29], 104 

CH 2 (g) [38], 158 

A10F (g), [29], 105 

CH 3 (g), [38], 159 
CH 4 (g), [5], 160 

Ar (g), [12, 15], 106 

C 2 H 2 (g), [5], 161 
C 2 H 4 (g), 162 

B (g), 107 

CHN (g), see HCN (g) 

B (amorphous,!), [ 8 , 29-30], 108 

CHO (g), see HCO (g) 

B (c, Z), [ 8 , 12, 30], 109 

CN (g), 163 

B 2 (g), 110 

C 2 N 2 (g), [5, 38], 164 

BC1 (g), 111 

CO (g), 165 

BC1 2 (g), [30], 112 

C0 2 (g), [5], 166 

BC1 3 (g), 113 

C0C1 2 (g), 167 

BC1F (g), see BFC1 (g) 

C0C1F (g), see C0FC1 (g) 

BF (g), 114 

COF 2 (g), [38-39], 168 

BF 2 (g), [30-31], 115 

C0FC1 (g), [39], 169 

BF 3 (g), 116 

COH (g), see HCO (g) 

BFC1 (g), [31], 117 

COS (g), [5], 170 

BH (g), 118 

CP (g), 171 

BH 3 (g), 119 

CS (g), 172 

BH0 2 (g), see HBOp (g) 
(BH0 2 ) 3 (g), see (HB 0 2 ) 3 (g) 

CS 2 (g), [5], 173 

BN (g), 120 

Cl (g), 174 

BN (c), [ 8 , 31], 121 

Cl 2 (g), [ 6 , 12 ], 175 
C1OT (g), [5, 39], 176 

BO (g), 122 

C1F (g), 177 

BOg (g), [31], 123 

C1F 3 (g), [39], 178 

B 2 0 2 (g), 124 

C1H (g), see HC1 (g) 

B 2 0 3 (g), 125 

CILi (g), see LiCl (g) 

B 2 0 3 (glass,!), [ 8 , 31-32], 126 

CILi (c, Z), see LiCl (c, Z) 

B 2 0 3 (c, Z), [ 8 , 32], 127 

( CILi ) 2 (g), see (LiCl ) 2 (g) 

BOCL (g), [32-33], 128 

CINa (g), see NaCl (g) 

(BOCl ) 3 (g), [33], 129 

(ClNa)o (g), see (NaCl ) 2 (g) 

BOF (g), [33], 130 

CIO (g), 179 

(B0F ) 3 (g), [33], 131 

C10 2 (g), [5], 180 

B(0H ) 3 (g), see H 5 BO 5 (g) 

C1 2 0 (g), 181 

BS (g), 132 

CIOS (g), see S0C1 (g) 
C 1 2 0 S (g), see SOCI 2 (g) 

Be (g), 133 

CIS (g), see SCI '(g) 

Be (c, Z), [ 8 , 12, 34], 134 

C1 2 S (g), see SC1 2 (g) 

BeCl (g), [34], 135 
BeClg (g), [34], 136 

C1 2 S2 (g), see S 2 C1 2 (g) 

BeCIF (g), see BeFCl (g) 

F (g), 182 

BeF (g), [34], 137 

F 2 (g). [12], 183 

BeF 2 (g), [35], 138 

FC1 (g), see C1F (g) 

BeFCl (g), [35], 139 

FH (g), see HF (g) 

BeH (g), 140 

FLi (g), see LiF (g) 

BeHp 0 2 (g), see Be(0H) p (g) 

FLi (c, Z), see LiF (c, Z) 

BeO (g), 141 

(FLi ) 2 (g), see (LiF ) 2 (g) 

BeO (e, Z), [ 8 , 35], 142 

(FLi ) 3 (g), see (LiF ) 3 (g) 

(BeO ) 2 (g), [36], 143 

FN (g), see NF (g) 

(Be0 ) 3 (g), [36], 144 

F 2 N (g), see NF 2 (g) 

(BeO ) 4 (g), [36], 145 

(g)j see nf 3 (g) 

Be ( OH ) 2 (g), [36], 146 

f 2 n 2 (g); see n 2 f 2 (g) 


refer to table III. Input constants, 
listed in their respective tables in 


ENa (g), see NaP (g) 

(FNa ) 2 (g), see (NaF ) 2 (g) 

FOS (g), see SOF (g) 

F 2 0S (g), see S0F 2 (g) 

F 2 0 2 S (g), see S0 2 F 2 (g) 

FS (g), see SF (g) 

F 2 S (g), see SF 2 (g) 

F 4 S (g), see SF 4 (g) 

F 6 S (g), see SF 6 (g) 

F 2 S 2 (g), see S 2 F 2 (g) 

FSi (g), see SiF (g) 

F 2 Si (g), see SiF 2 (g) 

F 4 Si (g), see SiF 4 (g) 

H (g), [15], 184 

H 2 (g), [4, 12, 39], 185 

HB0 2 (g), 186 

H 3 BO 3 (g), [40], 187 

(HB0o ) 5 (g), 188 

HOT (g), [5, 40], 189 

HCO (g), [40], 190 

HC1 (g), 191 

HF (g), [4-5, 40], 192 

HL1 (g), see LiH (g) 

HLiO (g), see LiOH (g) 

HLiO ( c, !), see LiOH (c , Z) 
(H110 ) 2 (g), see (LiOH ) 2 (g) 
HMgO (g), see MgOH (g) 

HN (g), see NH (g) 

H 3 N (g), see NH 3 (g) 

HNa (g), see NaH (g) 

HNaO (g), see NaOH (g) 

(HNaO ) 2 (g), see (NaOH ) 2 (g) 
HO (g), see OH (g) 

H 2 O (g), [5], 193 
HOBO (g), see HB0 2 (g) 

(HOBO ) 3 (g), see (HB0 2 ) 3 (g) 
HP (g), see PH (g) 

H 3 P (g), see PH 3 (g) 

HS (g), [5, 40-41], 194 
H 2 S (g), [5], 195 
HSi (g), see SiH (g) 

H 4 Si (g), see SiH 4 (g) 

He (g), [12, 15], 196 

Li (g), [ 8 ], 197 

Li (c, Z), [ 8 , 12, 41], 198 

Li 2 (g), 199 

LiCl (g), [41], 200 

LiCl (c , Z), [ 8 , 41], 201 

(LiCl ) 2 (g), 202 

LiF (g), 203 

LiF (c, Z), [ 8 , 42], 204 

(LiF ) 2 (g), 205 

(LiF ) 3 (g), 206 

LiH (g), 207 

LiO (g), [42], 208 

Li 2 0 (g), [42], 209 

Li 2 0 (c, Z), [ 8 , 42], 210 

LIOH (g), [43], 211 

LIOH (c, Z), [ 8 , 43], 212 

(LiOH ) 2 (g), [43-44], 213 

Mg (g), 214 

Mg (c, !), [ 8 , 12, 43-44], 215 
MgCl (g), [44], 216 
MgCl 2 (g), [44], 217 
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MgCIF (g), see MgFCl (g) 

MgF (g), 218 

MgF 2 (g), [44], 219 

MgF 2 (c,2), [ 8 , 44], 220 

MgFCl (g), [45], 221 

MgH (g), 222 

MgO (g), 223 

MgO (c), [ 8 , 45], 224 

Mg OH (g), [45], 225 

MgS (g), [45], 226 

N (g), 227 

W 2 (g), [ 12 ], 228 

KF (g), [46], 229 

WF 2 (g), [46], 230 

NF 3 (g), 231 

N 2 F 2 (g), [46], 232 

NH (g), 233 

NH 3 (g), [5], 234 

WO (g), 235 

W0 2 (g), [5, 46], 236 

W 2 0 (g), [5], 237 

N 2 0 4 (g), [46], 238 

NP (g), see m (g) 

NS (g), 239 

NSl (g), see SIN (g) 

Na (g), [ 8 , 46-47], 240 

Na (c, l), [ 8 , 12, 47], 241 

Na 2 (g), 242 

NaCl (g), 243 

(NaCl)o (g), [47], 244 

NaF (g), [47], 245 

(NaF ) 2 (g), [48], 246 

NaH (g), 247 

NaO (g), [48], 248 

NaOH (g), [48], 249 

(NaOH ) 2 (g), [48-49], 250 

Ne (g), [12, 15], 251 

0 (g), 252 

0 2 (g), [4-5, 12, 49], 253 
OCS (g), see COS (g) 

OH (g), [5, 49], 254 
OP (g), see PO (g) 

OS (g), see SO (g) 

0 2 S (g), see S0 2 (g) 

O 3 S (g), see SO 5 (g) 

051 (g), see SiO (g) 

0 2 Si (g), see Si0 2 (g) 

P (g), 255 

P (c, l), [ 8 , 12, 49], 256 
P 2 (g), 257 
P 4 (g), 258 
PC (g), see CP (g) 

PC1 3 (g), [49], 259 
PF 3 (g), [49], 260 
PH (g), 261 
PH 3 (g), [50], 262 
PN (g), 263 
PO (g), 264 
PS (g), 265 

S (g), [50], 266 
S (c, l), [ 8 , 12, 50], 267 

5 2 (g), 268 

SCI (g), [50], 269 
SC1 2 (g), [50-51], 270 
S 2 C1 2 (g), [51], 271 
SF (g), [51], 272 
SF 2 (g), [51], 273 
SF 4 (g), [52], 274 


SF 6 (g), [52], 275 
S 2 F 2 (g), [52], 276 
SH (g), see HS (g) 

SN (g), see NS (g) 

50 (g), 277 

50 2 (g), [5], 278 

50 3 (g), 279 

S0C1 (g), [52-53], 280 
S0C1 2 (g), [53], 281 
SOF (g), [53], 282 
SOF 2 (g), [53], 283 
SO 2 F 2 (g), 284 
SSi (g), see SIS (g) 

51 (g), 285 

Si (c, l), [ 8 , 12, 53-54], 286 

51 2 (eh 287 

51 3 (g), 288 

SiCl (g), [54], 289 

SiCl 2 (g), [54], 290 

SiCl 4 (g), 291 

SiF (g), 292 

SiF 2 (g), [54-55], 293 

SiF 4 (g), 294 

SiH (g), [5, 55], 295 

SiHi (g); 296 

SIN (g), 297 

SiO (g), 298 

Si0 2 (g), [55], 299 

SIS (g), 300 
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